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THE PLANT 
PEAS 


four-reel series of 16 mm., sound, color films 

which may be booked independently or in 

any combination. They may be used to best ad- 

vantage when shown at least one day apart and 
in the following sequence: 


THE PLANT SPEAKS THRU DEFI- 
CIENCY SYMPTOMS pictures soil deple- 
tion, erosion, and deficiency symptoms on 
plants. (Running time 25 min. on 800-ft. 
reel.) 


THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU TISSUE 
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU LEAF 
ANALYSIS evaluates leaves in plant growth 
and leaf analysis in determining fertilizer 
needs. (Running time 18 min. on 800-ft. reel.) 


We shall be pleased to loan these films to agri- 
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm 
organizations, and members of the fertilizer 
trade. 


OTHER 16MM. COLOR FILMS AVAILABLE 


In the Clover Save That Soil 


Potash Production in Borax from Desert 
America to Farm 


IMPORTANT 


Requests for bookings should be 
made through the distributors as 
listed on page 54 of this issue. 


American Potash Institute 


1102 Sixteenth Street 
Washington 6, D. C. 
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No fantare., but... 


High and Mighty 


hf Memid 


= teaching of vocational agriculture has quietly forged ahead to a 
place where its volume and value are serving as a mighty force to 
supplement the educational and demonstrational efforts of the regula- 
tion cooperative agricultural extension service. Because of this, it’s time 
we said something about this high school arm of power that is reaching 
out to improve its practical services to the farm communities of the 
country. It’s truly a “high and mighty” educational movement.’ The 
latest figures this scribe has seen indicate that there are more vocational 
agriculture instructors—about 10,700—than members of the entire pro- 
fessional extension force of county agents, or farm advisers, and the 
home demonstration agents and 4-H club agents. 


Included in the estimated number of question. Most of them have college 


vocational agriculture teachers are those 
who handle regular day classes in high 
schools for students, as well as the ones 
who teach adult and young farmer 
classes, but not the veteran trainers. 
That these high school exponents of 
good farming are usually well-trained 
and educated gentlemen is without 


degrees in agriculture and science, plus 
to some extent a certain amount of nor- 
mal school pedagogical training on the 
side. Thus they not only know modern 
farming fairly well or exceptionally so, 
but the majority of them are farm- 
raised and schooled more or less in 
skillful teaching methods. 





Naturally, here and there, are seen 
fellows with less ability and punch than 
the average. They are not as effective 
as they might be in reaching the hearts 
and minds of teen-agers—the chaps who 
face their 18th year with a greater re- 
sponsibility toward their country’s serv- 
ice than most of the generations of 
youth experienced before. 

Right here let’s jump into a little pool 
of nostalgia a minute. Nostalgia and 
reviewing the past are not just the privi- 
lege and the weakness of aged gentry. 
They should be used—as they usually 
are—to mark guide lines and take time 
measurements in the pathway of prog- 
ress. 


OU were probably one of the old- 

timers like me, who went to second- 
ary schools where any suggestion of 
breaking the dead routine of the back- 
bone studies with some sensible and 
workable pointers, to get a glimpse of 
future jobs, usually got slapped down 
hard by the board and the principal. 
More than that, as I recall those high 
school terms, most of the best students 
among the boys were fellows from 
farms. However, the percentage of the 
boys living on farms who managed to 
get parental consent to take time out 
winters to attend high schools was 
pretty blamed small. 

Now maybe there was a reason for 
that, perhaps not a good one, but strong 
enough to sever connections in general 
between the bright kid from the coun- 
try and what education the high school 
then offered. His folks simply felt 
that there was little for him to receive 
in city high schools except some extra 
flourishes in history and language and 
a fling at algebra and geometry. Of 
course, in those simple days of agricul- 
ture things had not grown so complex 
and scientific, and our contact with “for- 
eigners” was not a necessity—except 
that we could pick up some of their 
language by neighborhood affiliations. 

Give a chap a stub pencil and the 
smooth side of a board out near the 
corn crib and he could do all the ready 
reckoning and estimating he was 
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obliged to do. And, thank you, the art 
of ordinary countrified arithmetic was 
the pride and joy of the seventh and 
eighth grades of the district school. 
Why lose a farm hand and take a long 
chance of causing a boy to wean him- 
self from rural life by sending him to 
the high school town? He usually had 
to stay there all week, too, as even 10 
miles was no cinch to travel twice a 
day. 

But those were the days when each 
farmer went his way alone, had little 
time for new advanced “theories,” and 
ignored the part that a sound education 
could play in successful agriculture. It 
was likewise before the advent of the 
industrial and commercial force which 
today links the businessman and his 
best interests directly to the welfare of 
the farmer. 


INCE the vocational agriculture de- 

partments have developed to be a 
universal influence in better farming, 
better business, and better living, and 
since the spectacular growth of the Fu- 
ture Farmer chapters and the classes 
held for youths and adults not in school 
have expanded, the case is different. 
It means that businessmen are definitely 
in gear with the daily doings and the 
hopes and plans of the vo-ag classes. 

Businessmen are deeply interested in 
giving encouragement to programs in 
the schools that are intended to develop 
stronger and well-trained rural leaders. 
They want to promote such new enter- 
prises and methods as seem to be adapt- 
able, and that multiply the power of 
the individual farmer to meet his obli- 
gations. They stand behind these mod- 
ern things because it is the best way 
to maintain live and alert country towns 
and sustain them as trading and cul- 
tural centers. 

It may be a blend of public spirit 
and. self-interest. Whatever it is, it 
works. We have seen many business- 
men, implement dealers, repair houses, 
service agencies, and manufacturers mix 
right in with the high school vo-ag 
groups in giving instructions and dem- 
onstrations, sponsoring fairs and con- 
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tests, and acting positively sometimes 
as members of local boards of educa- 
tion. 

Above all, these business leaders like 
the whole spirit and concept behind the 
FFA and the technique and aims of 
vo-ag teaching. They usually realize 
that we have a responsibility to produce 
good American citizens first—men of 
broad good will who cherish the finer 
traditions of our country in more than 
a hollow gesture. 


Take the ideal set forth in the FFA 
Creed, matching that of the foundation 
secured in 4-H club work: 

“I believe in the future of farming 
with a faith not born of words, but 
deeds . . . achievements won by the 
present and past generations of farm- 
ers; in the promise of better days 
through better ways, even as the better 
things we now enjoy have come up to us 
from the struggles of former years.” 

It is no idle boast to believe that in 
many ways, every day these vo-ag high 
school departments are rendering a con- 
structive service through a vital exten- 
sion program. It bears no such official 
title or label. It’s in-school teaching 
mostly, as contrasted with after-school 
and adult education systems kept in mo- 
tion by the state agricultural colleges 
and experiment stations with the aid 
of increasingly large federal funds. 

Leaving out for a moment the prob- 
lems involved with non-school class- 
work that seem to be growing, let’s give 
full credit to the high schools for reach- 
ing thousands of youths just on the 
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threshold of active farming. The vo-ag 
teachers are not dealing with juveniles 
any longer and the tactics and technique 
that seem to get by fairly well with the 
age groups dominating 4-H work do 
not usually achieve equally good results 
when applied to regular students in day- 
long periods of instruction. 

Incident and example profusely evi- 
dent in the wake of sound high school 
vo-ag courses illustrate the firm effects 
that the work has had and is still hav- 
ing on soil conservation, animal hus- 
bandry, farm engineering, and rural 
leadership. It takes hold of the boy 
as he begins to have a real growing 
sense of responsibility, when he sees 
manhood right around the corner with 
all its duties and opportunities to be 
true to his family, his future, and his 
community. 

Moreover, it actually makes the farms 
where these boys work into practical 
demonstration areas. Parents are happy 
to have their sons take this vital interest 
in agriculture, and willingly give to 
them and their teachers a large share 
of the deserved credit for advance- 
ments made and losses reduced. 


O closer relationship probably exists 

in agricultural extension work in 
general than between the good vo-ag 
teacher and his student and the stu- 
dent’s family. Late messages from 
headquarters seem to indicate that a 
big test of a more helpful system of 
extension for individuals straight “down 
the road” is going to be made. One 
Illinois county agent reported that he 
undertook to visit with every farmer 
in several townships this past winter, 
going right from place to place without 
skipping. From a casual reading of 
his impressions, one gets the firm idea 
that this extension man met a great 
many farmers he had never reached be- 
fore. : 

Over in Michigan in a few areas 
they are installing township county 
agents. This is an echo of the sug- 
gestive message again put out at head- 
quarters. If the township system works 

(Turn to page 51) 





Fig. 1. 
soil treatments. 
Field, June 1953. 


Amounts and proportions of alfalfa, red clover, alsike, and timothy varied according to 
Mostly weeds with some timothy on untreated soils. 
See Table III and Fig. 3. 


Newton Soil Experiment 


So You Want to brow Alfalfa ? 


By P. C. Johnson 


Department of Agronomy, University of Illinois, Newton, Illinois 


HE drouth year of 1953 sold many 

more farmers on the value of alfalfa 
in hay and pasture mixtures. The 
ability of alfalfa to withstand drouth 
conditions has made livestock men and 
grain farmers alike more determined 
to grow it successfully on their own 
farms. 

Alfalfa is naturally a deep-rooted 
crop, and when given a fair chance, we 
find its taproots extending deep into 
the subsoil. This enables it to utilize 
water far beneath the surface which 


cannot be reached by shallow-rooted 
clovers. Scattered alfalfa plants, which 
remained green and supplied forage 
in spite of drouth and the blistering hot 
sun, were very conspicuous in many 
virtually barren and brown pasture 
fields. Alfalfa, when once established 
on fertile soils, can take hot, dry 
weather. Also alfalfa seedlings us- 
ually survive a drouthy first season bet- 
ter than red clover, alsike, or ladino 
clover. 


There have been many alfalfa fail- 





April 1954 


ures in southern Illinois in the past; 
however, lone farmers here and there 
have been growing successfully this 
“Queen of Legumes.” 


Past Failures 


Past failures have been blamed on 
the moon, wet feet, hard winters, and 
other causes too numerous to mention. 
Actually, lack of ample and balanced 
fertility is the real cause for most fail- 
ures on the clay pan soils of southern 
Illinois. 

These soils have a tight clay subsoil 
which does not allow rapid penetra- 
tion of water. Such soils are also 
originally acid, low in phosphorus, and 
depleted in potassium, unless these con- 
ditions are corrected through plant food 
and limestone applications. 

For the past 30 years alfalfa has been 
seeded and grown successfully in hay 
and pasture mixtures on _ properly 
treated plots at several long-time soil 
experiment fields conducted by the 
University of Illinois. The results have 
been excellent on those plots receiving 
combinations of limestone, phosphates, 
and potash. 


Fig. 2. 


only lime and phosphate (LP) on left, timothy predominated. 


Potash with limestone and phosphate (LPK), on right, produced more legumes. 


Seeding Failures 


Many farmers fail with alfalfa and 
clover stands because they do not meet 
the exacting fertility requirements 
necessary, especially in unfavorable sea- 
sons, judging from the long-time re- 
sults and observations on our experi- 
mental fields. In 1953 some farmers 
complained of clover seeding failures 
during the dry season, but in the same 
neighborhoods excellent stands could 
be found where growers had followed 
soil test results and applied ample 
plant foods to their soils. Even on 
limed land, a deficiency of either phos- 
phorus or potassium may lead to seed- 
ing failures in dry seasons, winter 
heaving during prolonged periods of 
freezing and thawing, and result in a 
predominance of grasses in the final 
hay or pasture. 


Balance Gives Legumes 


The multiple-deficiency gray silt 
loams of southern Illinois must have 
limestone, phosphates, and potash to 
produce both high yields and good 


quality hay. 


With 
Newten Soil Experiment Field, 


Newton, Ill., June 13, 1950. 





The total hay yields on key plots at 
several Soil Experimental Fields are 
shown in Tables I and II. Note that 
single treatments are less effective than 
when the same amounts of limestone, 
phosphates, and potash are combined. 

But total yields alone do not tell the 
whole story of benefits of the treat- 
ments on hay quality as well as yields. 
Marked differences in the proportion of 
legumes in the final hay harvested, due 
to various treatment combinations, are 
noted year after year. 

The differences in hay quality are 
easily observed, but difficult to evaluate, 
except by tedious separation of species, 
plot by plot. Fig. 1 shows the results 
of such crop separation studies on four 
plots at the Newton Soil Experimental 
field. This is the actual hay which 
came from 1/1000 acre, or about 43.5 
square feet, from each plot. 

See data in Table III, from two ex- 
perimental fields, for 1953 total yields 
and percentages of various species on 
certain plots. 

But the actual differences in hay 
values due to both more hay and more 
legumes are well illustrated graphically. 
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See Fig. 3, as well as the photo, Fig. 1. 

The mixed hay seedings on the clay 
pan experiment fields are made about 
March 1 on small grains, mostly wheat. 
A mixture of alfalfa, red clover, alsike, 
and timothy is seeded crosswise of all 
plots in the series. This mixture lets us 
see this battle of the species, and points 
the way to increase the survival of al- 
falfa on our farms. 


Battle of the Species 


The seesaw battle between legumes 
and grasses, as noted continually on 
experimental plots, leads to interesting 
questions from farmers. It is not un- 
common for growers to comment that 
their grass-legume seeding has resulted 
in a predominance of grass, or vice 
versa. Why? 

Alfalfa wins out in the battle of the 
species only on those soils which have 
received adequate soil treatments. This 
legume gives a high-protein hay for 
high-producing livestock, and makes a 
beneficial contribution to the physical 
conditions of both surface and sub- 
surface soils. 

A summary of general conclusions 


TABLE I.—FOUR-YEAR AVERAGE AND 1953 MIXED HAY YIELDS ON KEY PLOTS AT FOUR 
LONG-TIME Sor EXPERIMENT FIELDS CONDUCTED BY THE UNIVERSITY OF ILLINOIS, ON 
GRAY SILT LOAM SOILS. TREATMENTS STARTED ABOUT 1912. 


Mixed hay yields, first cutting only, in tons per acre 


Treatments* NEWTON 


4-yr. Av.| 1953 (|4-yr. Av. 


* Key to Treatments: 


OBLONG 


TOLEDO EWING 


1953 |4-yr. Av.| 1953 


R—Crop residues returned, cornstalks, soybean haulm, wheat straw, and second growth hay. 
L—Limestone, total of 10 to 12 tons since 1912, to keep pH about 6.3. Relimed about every 10 years. 
P—Rock Phosphate, total of 4 tons during 1912-1934 period, and none since. 

K—Potash equal to 50 lbs. K2O per acre per year average. 
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TONS OF HAY PER ACRE 


4.0 


ALFALFA 
{ 


Fig. 3. 


L, 


RED CLOVER 


ALSIKE TiMOTHY ‘WEEDS 


Showing actual yields and proportions of different species resulting from mixed ' hay 


seeding on variously treated plots, Newton and Toledo Soil Experiment Fields, June 1953. 


from these studies and observations 
might be about as follows: 


1. Without lime, few legumes sur- 
vive. But lime alone is not 
enough. 

. Single nutrients are less effective 
than combinations when more 
than one is limiting. Treatment 
must be adequate and balanced 
according to the need. 

. Timothy takes over when avail- 
able potassium is so low that 
legumes cannot grow normally. 

. Alfalfa requires both high phos- 
phorus and high potassium avail- 
ability to compete with red clover. 

. Manure may not supply enough 
potash on these soils. Potash in 
addition to manure often gives a 
greater proportion of legumes. 

. When the right combination of 
limestone, phosphate, and potash 
is added, there is a normal dis- 
tribution of legumes and timothy. 


There are seasonal variations in the 
proportions of legumes dominating on 
the adequately treated plots. In dry 
summers, more alfalfa seems to survive 
the year of seeding, so the hay crop the 


next year will have a greater propor- 
tion of alfalfa. During a moist season 
the year of seeding, the red clover and 
alsike seem better able to compete with 
the alfalfa, and the next season more 
clovers will be found in the hay. 


Manure Alone Inadequate 


Extra potash applied on one half of 
plots which have received manure once 
every four years for 40 years gives a 
greater proportion of legumes as com- 
pared to timothy in most seasons. The 
timothy seems to predominate during 
the latter half of the growth period on 
manured sections without additional 
potash. Manure is applied equal in 
weight to dry matter removed in the 
previous rotation. The amount repre- 
sents what a livestock man might be 
able to conserve and return to his soil. 
On low-potash soils where little potash 
is applied in the rotation, the resulting 
manure may contain less than the 10 
Ibs. K,O equivalent as ordinarily 
credited to well-preserved manures 
from high-potash conditions. 

Fig. 4. shows the effect of extra 
potash on manured plot at Oblong Soil 
Experiment Field. 
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Treatment Improves Soil Conditions 


Unlimed plots on experiment fields 
often remain so soggy and wet during 
May that they cannot be plowed until 
a week or more after complete treat- 
ment plots (LPK), where deep-rooted 
legumes grow, should be plowed and 
planted to corn. No doubt part of this 
early drying effect on plots with 
legumes is from actual respiration of 
water. But a long-time indirect benefit 
from the deep-rooted legumes is ap- 
parent on the soil structure of both the 
plowed layer and unplowed subsur- 
face soils. A more rapid penetration 
of water during and after rains is obvi- 
ous on those plots with treatment com- 
binations which grow highest yields of 
legume hays. Corn yields on such plots 
have been relatively high even in dry 
seasons, probably due to water conserva- 
tion and increased nitrogen availability 
from the active organic matter. 


Rotation Affects Structure 


After 20 years of comparing two 3- 





Fig. 4. Extra potash, on right, in addition to manure, limestone, and phosphates, gave a greater 
proportion of legumes. More timothy on left half of plot, without potash. Oblong Soil Experi- 
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year rotations at Oblong, that is, corn- 
soybeans-soybeans vs. corn-soybeans- 
wheat with an alfalfa and sweet clover 
catch crop, a marked benefit from the 
latter rotation is now evident on physi- 
cal conditions and water penetration 
rates. 

The differences in soil structure 
under these two rotations show up 
especially during and following heavy 
rains on freshly plowed soils. The 
soil from the corn-soybeans-soybeans 
rotation disintegrates more quickly and 
runs together, resulting in a compact 
surface. But where the second year of 
soybeans was replaced by wheat with a 
legume intercrop, the plowed furrow 
slice retains a more granular structure 
and runs together less during heavy 
rains. 

The same variation in soil structure 
conditions can be noted in early sum- 
mer following rains on freshly culti- 
vated corn or soybeans. And water 
penetration differences have been dem- 
onstrated by soil profile studies. 

(Turn to page 40) 


ment Field, Oblong, Ill., June 12, 1950. 
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Fig. 1. A well-fertilized ladino cover crop in a Pennsylvania orchard. 


apple orchard are being planted to ladino. 





Increasing acreages of 
The fertilization under orchard conditions is identical 
with that of fertilizing ladino clover in pastures. 


The Fertilization and Liming 


of Pennsylvania Fruit Soils 
By RB. Alerfer 


Department of Agronomy, Pennsylvania State University, State College, Pennsylvania 


ERTILIZATION is a very essential 

part of the broader problem of sound 
management of our fruit soils, that pro- 
vides for the maximum control of the 
soil and water resources on suitable sites 
for a permanently productive fruit in- 
dustry. This is important for several 
reasons, not quite so critical, as yet, in 
the production of most of our other im- 
portant crops. Within any area the 
acreage of first-class orchard or vine- 
yard sites is limited. In few lines of 
crop production are as many environ- 
mental factors liable to exert their in- 
dividual and combined effects. The 
weather has a year-around influence on 
the orchard and vineyard. The same 
is true for living organisms ranging in 
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size from the viruses to deer as causes 
of trouble to fruit growers. 

Fruit trees and grapevines have a 
well-known tolerance for a wide va- 
riety of soil conditions. But they do 
best in deep, well-drained, yet moisture- 
retentive soils of high fertility. Unfor- 
tunately, fruit soils with these charac- 
teristics must be located on sufficiently 
steep slopes to provide for adequate air 
drainage during severe frost periods. 
Years of clean cultivation of the soil 
throughout the growing season in or- 
chards and vineyards have permitted a 
greatly accelerated rate of physical, 
chemical, and biological deterioration 
to take place. Thus, overcultivation has 
led to a loss of organic matter, progres- 
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APPLES 
400 BU. PER A. 





Fig. 2. Pounds of N, P20s, and K2O contained 
in the annual production of fruit, leaves, and 
wood of a good crop of apples. 


sively poor tilth, soil erosion, and mois- 
ture problems of varying degrees of se- 
verity in a disturbingly high proportion 
of those sites presently used for fruit 
production. Acre yields have declined 
in proportion to severity of damage to 
any given location. This is or should 
be of concern to the fruit processing in- 
dustry with large capital investments 
in those particular areas where produc- 
tive fruit soil sites are the basis for 
their present and future existence. 

What can be done to prevent further 
deterioration of present sites and to im- 
prove existing soil conditions? This 
can be accomplished by the use of the 
following basic soil and water conserva- 
tion practices: 
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1. Contour planting and tillage, or at 
least cross slope tillage in existing 
orchards. 

2. Necessary water control, ranging 
from the location and installation 
of level or graded terraces as inter- 
ceptors of uncontrollable surface 
runoff, to crop residue manage- 
ment which aims to hold moisture 
from rain or irrigation where it 
belongs for effective use by the 
tree or vine. 

3. Fullest use of sods, cover crops, 
and mulches for surface protection 
and the improvement of soil tilth. 

4. Strict attention to the improvement 
and maintenance of a biologically 
active organic matter fraction in 
the soil. 

5. A farsighted soil fertilization pro- 
gram designed to satisfy the an- 
nual nutrient requirements of the 
plant for maximum production, 
but also to make some investment 
for the future productivity of the 
site. 

What have we learned about the fer- 
tilization of fruit trees and grapevines 
and the soils on which they are grown? 
An extensive amount of information has 
been accumulated as a result of experi- 
mental investigation, observation, and 
experience. 

What have the experimental results 
shown? Of the so-called major or 
macro elements, nitrogen has been the 
one and often the only fertilizer element 
that seems to have had any direct effect 
on growth and yield, at least during the 
early years of the investigation. It is 
not too difficult to understand why this 
is so. Years of clean cultivation have 
accounted for a marked loss of organic 
matter, which contains practically all of 
the soil’s reserve supply of nitrogen, 
by increased rate of decomposition 
and/or removal by erosion. Continu- 
ous stirring of the upper 2 to 4 inches 
of the surface soil keeps this layer al- 
most devoid of roots because it dries out 
so quickly and because roots venturing 
into this layer are soon cut off and 
chopped up by cultivating implements. 
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PEACHES 
350 BU. PER A. 


Fig. 3. Pounds of N, P20s, and KeO contained 
in the annual production of fruit, leaves, and 
wood of a good crop of peaches. 


Where sods and annual cover crops are 
used, these plants usually have first 
chance at any available nitrogen or 
moisture in the immediate surface layer. 
Consequently, both cultivated and sod 
orchards have only a fraction of the 
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LEAVES 
& WOOD FRUIT 


GRAPES 
4 TONS PER A. 







Fig. 4. Pounds of N, P2Os, and KeO contained 
in the annual production of fruit, leaves, and 
wood of a good crop of grapes. 


total nitrogen-containing layer of the 
soil available to them. The thinner the 
surface soil, the smaller this fraction 
becomes and vice versa; thus, the high 
degree of correlation between depth of 
topsoil on well-drained sites and the 
size, growth, and yield of the tree or 
vine. 

Since fruit trees and grapevines are 
perennial plants, their root systems have 
years of opportunity to grow into and, 
if conditions are desirable, remain to 
occupy rather completely that volume 
of surface and subsoil allotted to them. 
Thus, the annual needs of most fruit 
plants for all the other essential ele- 
ments which they secure from the soil, 
except nitrogen, have been met by draw- 
ing upon the reserve supply of available 
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Fig. 5. Fruit spurs from trees receiving different treatments: Upper row—check—no fertilizer; 
second row from trees receiving nitrogen only; third row from trees receiving nitrogen, phosphoric 
acid, and potash. 


nutrients throughout the soil by an ef- 
fective root system. Deficiencies of the 
other elements do occur in certain areas 
and in certain seasons as a result of a 
low total reserve supply of a given 
nutrient, a high degree of fixation, pH, 
drought, or poor uptake due to ion 
antagonism or the ion exchange capaci- 
ties of the roots themselves. 

For years the only fertilizer element 
recommended for fruit trees and vines 
was nitrogen. If the addition of phos- 
phorus, potassium, or calcium was rec- 
ommended, it was for the benefit of 
the cover crop because marked improve- 
ment in the growth of the cover crop 
often resulted from the use of these 
elements with and sometimes without 
nitrogen. The results of the more re- 
cent fruit fertilization © experiments, 
where generally larger amounts of the 
different nutrient elements have been 
used, are somewhat more variable with 
respect to the individual or combined 
effects of the elements studied. 

Those areas in which fruit plants are 
now beginning to register a response to 
potassium, magnesium, and boron have 
reached the stage where the capacity of 
the soil to supply the required amounts 


of these elements for maximum produc- 
tion is becoming limited. The cumula- 
tive removal of the essential nutrients 
by cropping and erosion may be ap- 
proaching and has actually reached the 
point in many orchards and vineyards 
where fertilization will have to supply 
a larger proportion of the future needs 
of the fruit plant for the major and in 
some cases the trace elements as well. 

Most fruit soil management programs 
have allowed for a greater removal of 
all the essential elements by the crop 
except nitrogen than have been returned 
to the soil in crop residues or by fer- 
tilization. This may have been an ex- 
pedient and often profitable practice. 
It was not, however, good fruit soil 
conservation because it could only lead 
to eventual deterioration in site produc- 
tivity. 

In Table I an attempt is made to 
evaluate our present fertilization recom- 
mendations for apples, peaches, and 
grapes in terms of the amounts of N, 
P,O,;, and K,O removed in fruit, 
leaves, and wood during a good crop 
year. This is not an effort to suggest 
what a satisfactory fertilization program 

(Turn to page 42) 
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Nutrient Balance Affects 


Corn Yield and Stalk Strength 
By Hibs L Fike 


Division of Agronomy, Texas Agricultural Experiment Station, College Station, Texas 


N outstanding example of the need 
for proper balance between ferti- 
lizer nutrients in applied fertilizer was 
illustrated by a recent fertility corn 
study at Prairie View A & M College 
of Texas, Prairie View, Texas. The 
effect of improper nutrient balance on 
corn growth was evident by visual nu- 
tritional deficiency symptoms, and with 
some ratios severe plant lodging was 
present by approximately 100 days after 
planting. 

The relative amounts of nutrients 
that are available for plant growth de- 
pend on the plant species, soil, and 
climatic conditions. The control of the 
relative amounts of grass and clover in 
a pasture mixture by nutrient balance 
is well known. This general principle 
is well illustrated by the type of vege- 
tation found under native conditions. 


Use of Factorial Test 


The farmer is interested in a ferti- 
lizer program that affords a means of 
arriving at the most profitable amount 
and ratio of nitrogen, phosphorus, and 
potassium to use on a given crop for a 
given cost-price ratio between nutrients 
applied and marketable crops produced. 
One method now being used in Texas 
to help farmers solve this problem is 
the use of the factorial design in ferti- 
lizer experiments. A factorial test 
allows all levels of each nutrient to be 
applied with each level of the other 
nutrients used in the study. For ex- 
ample, a 120-pound rate of nitrogen 
was applied alone, with 40 pounds of 
phosphorus, with 40 pounds of potas- 
sium, and with 40 pounds of both phos- 
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phorus and potassium. The same was 
true for all other rates of each nutrient. 

A fertility test of this type was con- 
ducted with corn on a sandy Gulf 
Coast Prairie soil at Prairie View A & 
M College from 1951 through 1953. A 
soil test indicated this area to be very 
low in all three of the primary fertilizer 
components: nitrogen, phosphorus, and 
potassium. A factorial design of four 
rates (0, 40, 80, and 120 pounds per 
acre) of nitrogen (N), and three rates 
(0, 40, and 80 pounds per acre) each 
of phosphorus (P.O;) and potassium 
(K,O) was used. Each soil area re- 
ceived the same fertilizer treatment 
every year of this study. That is, if a 
plot received 40 pounds of nitrogen in 
1951 it also received 40 pounds again 
in 1952 and 1953. Forty pounds of 
nitrogen and all of the phosphorus and 
potassium were applied simultaneously 
with planting. This fertilizer was 
placed in a band approximately four 
inches to one side and four inches 
below the seed. Those plots which 
received more than 40 pounds of nitro- 
gen per acre were sidedressed about six 
weeks after planting. This nitrogen 
was placed about 12-14 inches to the 
side of the row and 5-6 inches below 
the surface level. 


Deficiency Symptoms 


A complete list of the different com- 
binations and levels of nutrient ratios 
used in this test is shown in Table I 
along with the data for yield of grain 
and the percentage of broken or lodged 
plants. A plant was not considered 
lodged unless the stalk was broken be- 
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TABLE I.—AVERAGE YIELD AND LODGING 

IN CORN FROM VARIOUS APPLICATIONS OF 

NITROGEN, PHOSPHORUS, AND POTASSIUM 
Durine 1951-53 





Pounds per acre 





% 
Bu/Acre| Lodged 


N P205 K,0 Plants 
0 0 0 29 54 
0 0 40 40 34 
0 0 80 50 28 
0 40 0 34 42 
0 40 40 49 23 
0 40 80 56 24 
0 80 0 47 35 
0 80 40 53 22 
0 80 80 55 20 

40 0 0 28 64 

40 0 40 44 39 

49 0 80 46 39 

40 40 0 34 63 

40 40 40 55 32 

40 40 80 58 22 

40 80 0 35 66 

40 80 40 54 33 

40 80 80 60 27 

80 0 0 28 69 

80 0 40 37 39 

80 0 80 44 41 

80 40 0 30 ri f 

80 40 40 53 32 

80 40 80 56 32 

80 80 0 33 69 

80 80 40 58 36 

80 80 80 59 30 

120 0 0 29 53 

120 0 40 47 49 

120 0 80 41 36 

120 40 0 32 67 

120 40 40 55 37 

120 40 80 57 33 

120 80 0 31 70 

120 80 40 53 39 

120 80 80 58 34 





low the ear. All grain was harvested 
by hand so that lodging did not cause 
a yield reduction due to ears on the 
ground being left in the field. 

Visual nutritional deficiency symp- 
toms were present within six weeks 
after planting. The deficiency symp- 
toms became more evident as the plants 
aged. The two pictures (Figs. 2 and 
3) show some of these conditions at 
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the roasting ear stage or slightly later. 
Figure 2 shows the type of lodging en- 
countered along with the visual potas- 
sium deficiency symptoms. Figure 3 
shows the effect of potassium on ear 
development and size of the plant. The 
plant receiving a complete fertilizer had 
two well-developed ears, while on the 
plant without potassium, the ears were 
small and not filled completely to the 
tips. The stalk diameter of the plant 
where-no potassium was applied was 
about % that of the plant with potas- 
sium applied. 

The average yields of grain for the 
three years varied from a low of 28 
bushels to a high of 60 bushels per acre. 
From the data in Table I it is seen that 
the unfertilized check area produced 
29 bushels of corn with 54% of the 
plants being lodged. The three rates 
of nitrogen (40, 80, and 120 pounds 
per acre) when used alone did not give 
any increase in grain production above 
the check area. Nitrogen and phos- 
phorus used together were not effec- 
tive in increasing grain yield, while 
these combinations resulted in the 
greatest amount of stalk lodging, being 
77% when 80-40-0 was used. The 
lowest rate of lodging, 20°/, was asso- 
ciated with the application of 80 
pounds per acre of both phosphoric 
acid and potash. This treatment pro- 
duced 55 bushels of corn per acre. The 
application of 40 pounds of nitrogen at 
planting with the above rates of phos- 
phoric acid and potash resulted in a 
5-bushel increase in grain yield, or 60 
bushels, while increasing lodging by 
» * 

The tendency for nitrogen to increase 
lodging and for potash to counteract 
that effect is well illustrated in Figure 
1. Obviously all combinations used in 
the test cannot be shown, so only those 
containing 80 pounds per acre of phos- 
phoric acid and varying rates of nitro- 
gen and potash are graphed. In Sec- 
tion A, with no potash used, nitrogen 
reduced grain yields and increased 


(Turn to page 40) 








Tung Culture Finds a Place 
in South Mississippi 
By Hd, B. Vanderford 


Department of Agronomy, Mississippi State College, State College, Mississippi 


HAT portion of the South long 

known for its beautiful forests and 
landscapes, and known to many as the 
“Piney Woods,” is now producing an 
important crop that many other sec- 
tions are unable to produce. This crop 
is tung oil. Because there was a definite 
need in this country for the valuable 
oil that tung nuts provide, this crop 
has taken its place in the land-use 
pattern in several states near the Gulf 
of Mexico. 

The oil made from the kernels of 
tung nuts is used in the production of 
paints, varnishes, and other products. 
It satisfied a need for a quick-drying 
oil, and the demand naturally placed 
the tung crop in a favorable economic 
position. As a result, people who had 
faith in this crop and planted the 
seedlings on land suitable for tung trees 
have found the well-managed orchards 
quite profitable. 

Tung was imported from China 
about 50 years ago as tung seed (3). 
These seeds were planted and dissem- 
inated by the U. S. Department of 
Agriculture and were tried by State 
Experiment Stations and some private 
cooperators. As a result of these early 
trials, tung trees seem well adapted to 
the Southeastern States where the grow- 
ing season is long and warm, the soils 
are suitable, and the rainfall is plentiful. 

The first successful commercial or- 
chard was planted in Florida in 1924 
(5), and some large-scale plantings fol- 
lowed in the late twenties. A few years 
later, extensive orchards were estab- 
lished in Alabama, Georgia, Louisiana, 
and Mississippi. After establishment 
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and success of these orchards a definite 
Tung Belt developed, which now ex- 
tends from northern Florida to eastern 
Texas. Since the tung tree is sensitive 
to frost, the width of this belt is limited 
to from 50-100 miles north of the Gulf 
of Mexico. See Fig. 1. 

The climate over the entire belt is 
mild and humid with a long frost-free 
period each year. During the winter, 
or dormant season, the tung trees can 
withstand and often get quite a lot 
of cold weather. This type of climate 
is suitable for tung oil production and 
the growers have not had any serious 
disease or insect problems thus far. 

Generally speaking, the soils found 
over the Tung Belt developed from 
leached, rather recent coastal plain de- 
posits of sand, gravel, clay, and shale 
that tend to be low in native fertility. 
Those soils that developed from the 
coarse-textured materials, sands, and 
sandy clays are usually well-drained, 
permeable, and have depth sufficient for 
the production of deep-rooted plants. 
The soils that developed from the fine 
clays and shale tend to be shallow, im- 
pervious, and poorly drained. The tung 
tree is a deep-rooted plant and is rather 
particular about the soils on which it 
grows. 


Sensitive to Soil Conditions 


In soil development, which is one 
of Nature’s great and noble processes, 
many things happen that help to deter- 
mine the properties of the evolving 
soil, and much time is required. During 
the course of soil development, a mass 
of mineral materials is gradually 
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Fig. 1. 
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The Tung Belt is located in the lower part of the Coastal Plain where the climate is mild 


and the rainfall is abundant. 


changed from a heterogeneous mass 
into a definite body. This unit is called 
a soil profile and is made up of layers 
or horizons varying in thickness and 
other properties. ‘Therefore, the gen- 
eral nature and the adaptability of a 
soil for the production of crops are 
governed by the characteristics of the 
layers (horizons) making up the profile 
and not by the surface alone. Many 
widely different soils may have surface 
layers that are similar. Thus, one must 
consider the properties of the various 
layers making up the profile when se- 
lecting land for different crops. Since 
the production of tung is a long-time 
enterprise and a long-term investment, 
the importance of the soil on which the 
trees are planted cannot be over- 
emphasized. Many sad and _ costly 
mistakes were made in the early days 
of tung production by planting or- 
chards on soils that were not suited for 
this type of plant. The following soil 
factors are important in the success of 
tung production: 

Soil texture is that property of the 
soil that is governed by the size (coarse- 
ness or fineness) of its particles. These 
particles are classified into three groups 


which are sand, silt, and clay. Sand is 
the largest group of particles and clay 
is the smallest. The clay fraction is 


SOIL PROFILE WELL SUITED FOR TUNG TREES 





0-12" 
A - Surface soil-loose 
fine sandy loam 
¢ 
i 
5 
25 
re B - Subsoil-Red, Brown 
ox or Yellow friable 
% sandy clay loam 
e re with weak blocky 
12-44 x structure. This 
te layer can be pene- 
re trated easily by 
res water and plant 
rte roots. 
Se 
° 
»*, * 
eeee 
eee 
eeeeeee 
. eee 
eeeeee C - Soil or Parent Ma- 
° eee : 
eeecvee terial-loose, per- 
. eee ee meable or light 
44-72 i 6s ea sandy clay loam 
| ° eee 
eeeeee 
. eee 
eeeeee 
. eee 
eeeeee 
) eee 
eeeevee 
'e@ © e.e 
eeeeee 
“ea eaeee 


Fig. 2. Tung trees are quite sensitive to soils on 

which they are grown. The soil should be deep. 

well-drained, permeable, and on an elevation high 
enough to provide air drainage. 
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Fig. 3. Tung orchards have been successful on the deep, well-drained, sloping land, and this crop 
has a definite place in the land-use pattern. _ Other uses are more profitable on the shallow, poorly 


drained and shallow, tough soils. 


very important, but like salt on an egg, 
too much clay in a soil is just as bad or 
worse than not enough. The most 
desirable textures for cultivated crops, 
including tung orchards, are mixtures 
of sand, silt, and clay which form tex- 
tures like sandy loams, loams, silt 
loams, and clay loams. The texture 
of the subsoil is especially important 
since it governs other profile properties. 

Soil depth may be thought of as the 
distancé that roots, air, and water can 
penetrate freely into the soil. Some of 
the layers formed in the soil during 
soil development are cemented together 
and become quite hard. These layers 





Fig. 4. A complete fertilizer is needed the first 

few years to produce a tree capable of producing 

high yields of fruit. These trees were planted 
on a soil suitable for deep-rooted plants. 


(Courtesy of Dr. O. T. Osgood) 


are called hardpans. Other layers are 
extremely high in clay and are known 
as claypans. Still other soils may be 
shallow over a rock or water table, both 
of which would prevent the penetra- 
tion and development of plant roots. 
Any of these layers, or a water table 
might render a soil unsuitable for the 
long-time investment of tung produc- 
tion. An effective soil depth of 36 
inches or more is required for the best 
production of tung oil. Some soils with 
hardpans or other tight layers at less 
depth will produce tung fairly well 
provided such soils are on slopes suffici- 
ent to take care of surface water. 

Soil drainage is the movement of 
excess water off and through the soil. 
There are two kinds of drainage. Some 
water runs off the soils and is called 
external, and some percolates through 
the soil layers and this is called internal 
drainage. Drainage and soil aeration 
are associated, and one can get a gen- 
eral idea of the internal drainage of a 
soil by the color of the subsoil. This 
relationship is as follows: 


Color of Subsoil Drainage Conditions 


Red Well or Good 
Brown Moderately well 
Yellow Fair 


Pale yellow 
and mottled 
Grey 


Somewhat poor 
Poor 


The internal drainage is influenced by 
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the texture, structure, permeability, etc., 
and is associated with soil depth. The 
external drainage is regulated by the 
slope of the land. 

Well-drained soils that have sufficient 
clay in the profiles usually have a high 
water-holding capacity and can with- 
stand droughts fairly well. The tung 
tree requires a lot of water, but is sen- 
sitive to excess moisture. The soils 
that are planted to tung orchards 
should, therefore, be moderately well 
to well-drained as well as have sufhi- 
cient depth. 

Slope or topography is defined as 
the configuration of earth’s surface or 
just the lay of the land. In addition 
to removing the excess surface water, 
slopes have another value in tung or- 
chards. This is the drainage of cold 
air from the high land into the low 
areas which decreases the frost hazard. 
Tung trees do well on slopes ranging 
from almost level to sloping or land 
that can be safely cultivated. Flat 
land is often associated with shallow 
hardpans or other layers and is not gen- 
erally suited for tung trees. 

The chemical properties involving 
plant nutrients (fertility), soil reaction, 
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etc., can be taken care of by applica- 
tions of fertilizers and lime. If the 
above physical properties are over- 
looked, however, the orchard may fail 
completely. 

Soils that are well suited and safe 
for the production of tung should 
possess the following characteristics: 


Good depth (36 inches or more) 

Fairly good to good internal 
drainage 

Medium texture (both surface and 
subsoil) 

Slopes almost level to sloping 

Good moisture relations. 


Some specific soil series that have these 
characteristics include Ruston, Orange- 
burg, Red Bay, Greenville, Norfolk, 
Faceville, Tifton, Carnegie, Gainesville, 
and similar soils. These soils have little 
or no restrictions in the profiles to 
hinder root development. A soil pro- 
file well suited for tung and other 
deep-rooted plants is shown in Fig. 2. 
The place tung occupies in the land-use 
pattern can be seen in the chart in 
Fig. 3. Other soils with hardpans or 
impervious layers 24-30 inches deep 
have proved satisfactory for tung trees 
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Fig. 5. This 1,000-acre orchard failed completely. The seedlings were planted on Susquehanna 
soils. The few remaining poorly developed trees stand as evidence of the serious mistake of planting 


tung on the wrong land. 


(American Tung News Photo) 
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Fig. 6. Soils that are not suited for tung trees will produce good pasture. Tung trees failed on the 
land where the cattle are grazing fescue and white clover. In the background tung trees are growing 


well on land suitable for them. 


when on slopes sufficient to remove the 
excess surface water. Some of these 
soils are Ora, Dulac, Franklinton, and 
Savannah. 

Soils that are too wet, too shallow, or 
for other reasons not suited for tung 
production are Caddo, Susquehanna, 
Pheba, Leon, Bladen, Blanton, and 


(American Tung News Photo) 


similar ones. They have other profit- 
able uses and should never be planted 
to tung. 

As pointed out before, the parent 
materials from which the soils of the 
Tung Belt developed were low in plant 
nutrients. Consequently, the soils that 
are planted to tung are low in native 





Fig. 7. Low, wet land will not produce tung orchards, but can be used for Dallis grass and lespedeza. 
(American Tung News Photo) 
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Fig. 8. A tung orchard is a beautiful scene when in bloom. 
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These trees are about 16 years old. 


(Courtesy of W. W. Kilby) 


fertility. This means that the tung 
grower must apply nitrogen, phos- 
phorus, potash, lime, and minor ele- 
ments as needed by the developing tung 
trees. As would be expected, young 
trees do not need the same kinds and 
amounts of fertilizer as older trees in 
full production. 

After the land has been well pre- 
pared and terraces and contours con- 
structed to prevent excess soil erosion 
and provide water disposal, the seed- 
lings are planted on the contours at 
the rate of about 100 per acre. The ob- 
ject of the fertilizer applications for the 
first few years is to produce a good 
healthy tree. A standard mixed fer- 
tilizer, like 5-10-5, is recommended in 
the spring after the seedlings are 
planted at the rate of 4% to 1 pound 
per tree. As the tree becomes older, 
the fertilizer ratio is changed to fill 
the needs of the plant, and about | 
pound per year of age should be added. 
In other words, a 5-year-old tree would 
need 5 pounds of 12-8-8 fertilizer, or 
its equivalent. Later when the trees 
are mature and producing two or more 
tons of nuts per acre, the ratio should 
be changed again so that more potash 
will be applied. 


Table I gives the approximate re- 
quirements of tung trees for plant nu- 
trients in the various states. 

The main product of the tung crop 
is oil, and naturally the potash require- 
ment is high. Since the price of a ton 
of tung nuts is determined by the oil 





Fig. 9. A fertilizer high in potash is necessary 
for tung nuts high in oil content. (Mississippi 
Experiment Station Photo) 
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Fig. 10. Cultivation is a part of the management of a tung orchard. 


content, the good grower tries to pro- 
duce high yields (2-3 tons/A) with a 
high oil content. 

In order to do this, the fertilizer used 
must be high in potash. A grade like 
10-5-10 is recommended for mature 
trees in heavy production. Orchards 
that produce 3 to 4 tons of high-oil 
nuts per acre make a terrific drain on 
the potash supply in the soil. Future 
research on tung fertility may show 
that higher rates of potash are needed 
for old orchards. 


Cover-crop Production 


Winter and summer cover crops are 
grown in most of the tung orchards. 
Whenever this practice is used, lime 
and fertilizer must be added to take 
care of the cover-crop needs. Such 
crops are usually heavy feeders on lime 
and phosphate, and basic slag is a good 
material for them. Good results can 
also be obtained from superphosphate 
and dolomitic limestone. The cover 
crops are usually turned into the soil, 
but in some cases they may be grazed 
and some beef or milk may be pro- 
duced in the tung orchards. This pro- 
vides another income from the same 


land and serves as insurance in case the 
tung crop is damaged by late frost. 


Yields and Income per Acre 


The price of tung oil, like other agri- 
cultural commodities, tends to fluctu- 
ate widely. In 1949, tung oil was 
added to the list of agricultural com- 
modities which have price support. The 
actual yields in orchards vary greatly 
because of the many things involved, 
but the orchards that were planted 
on good tung soils and properly fer- 
tilized and cared for are producing 
2 to 3 tons of nuts per acre. Such 
yields of high-oil nuts would give the 
grower a high income per acre. The 
base price is on nuts containing 17.5% 
oil. The price is raised 36 cents for 
each additional one-tenth per cent oil 
content. Tung growers have received 
from $60 to more than $100 per ton 
for tung nuts. The total production 
of the Tung Belt by states is shown in 
Table III. As can be seen from the 


data, Mississippi is producing more 
tung oil than any other state. 

One of the interesting and significant 

points about the tung industry is that 
(Turn to page 48) 

















some Heasons for 


Poor Crop Stands 
B, RP. Moore 


Agronomy Department, North Carolina State College, Raleigh, North Carolina 


EASONS for poor crop stands may 
arise from the inherent conditions 
within the seed, or from the adverse 
changes brought into the seed, either 
before or after planting, by outside 
forces such as different levels of tem- 
perature and moisture. Germination 
of the seed and the type of seedling 
development are completely guided and 
rigidly limited by these forces. Any 
factor, regardless of how obvious, 
which weakens a seed to a level below 
that of a vigorous healthy structure 
may contribute to a poor crop stand. 
Good seeds of the best adapted varie- 
ties or hybrids unfortunately do not 





always overcome the hostile environ- 
ment of a seedbed, but good seeds are 
normally superior to weakened seeds 
in performance over a wider range of 
planting conditions. 


Varietal Differences 


It has been stated that many of the 
powerful forces that influence crop 
stands have their beginning with the 
breeding of a variety or hybrid. It is 
known, for example, that the differ- 
ences in inheritance or breeding of 
varieties or hybrids reflect definite 
changes in the degree and the certainty 
of stand establishment under a wide 


Fig. 1. The cotton seedlings on the left are in difficulty resulting from the failure of root tips 


to elongate in the normal manner shown by the four seedlings on the right. 


Note that the roots 


on the eight abnormal seedlings are very small and that the structure above the root (hypocotyl) 

is enlarged. These abnormal seedlings, resulting from aging, temperature extremes, and other 

adverse germinating and growing conditions, may give rise to poor and spotted stands of weakened 
plants. 
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Snap bean seedlings showing the effects 
Note that the 
seedling in the lower left has only a blunt en- 
largement in place of the extended root normally 


Fig. 2. 
of a stage of possible aging. 


produced. It may be noted in the other seed- 
lings that the root tips appear more nearly 
normal but are not elongating. This condi- 
tion apparently causes the root tips to remain 
close to the seed while the structure (hypocotyl) 
between the root and seed cotyledons elongates 
into a_ semi-circle. The abnormal seedlings 
often account for poor stands. 


range of less favorable planting con- 
ditions. The differences in seedling 
establishment arising from inheritance 
may be observed as tolerance or intoler- 
ance to low or high temperature, to 
dry or moist soils; or as susceptibility, 
resistance, or immunity to diseases and 
insects. 


Growing Conditions Prior to 
Harvest 


A second early cause for poor crop 
stands is that due to the natural pre- 
harvest weakening of seed vigor. Ex- 
cessive high temperatures during ripen- 
ing, for example, are believed to be 
one of the causes for reduced seedling 
vigor and low germination of soybeans 
harvested in many areas in 1936, 1939, 
and 1952. High humidity and fre- 
quent rains, after a seed reaches ma- 
turity, also have an adverse effect upon 
both seed vigor and life. High tem- 
perature and humidity, acting both in- 
dependently and together, promote 
high rates of respiration and rapid 
degeneration, insect and disease ac- 
tivity, as well as the formation of breaks 
in seed coats and the fracturing or 
altering of other seed structures. 

The heavy preharvest degeneration 
of life within cotton seeds in extreme 
eastern North Carolina in comparison 
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to the better preservation of the higher 
quality crop in other parts of the State 
serves as a good example of weather- 
ing differences. Simpson of the Ten- 
nessee Agricultural Experiment Sta- 
tion, in seeking an explanation for field 
deterioration, found that when freshly 
opened cotton bolls were immediately 
exposed to a few days of humid rainy 
weather, there was a rapid loss of 
vigor and vitality, both before and 
during storage and later. Cotton seed 
which had been dried to a lower level 
of moisture before being subjected to 
such humid conditions was found to be 
more resistant to the detrimental in- 
fluence of weathering. Weathering 
influences, however, continue to work 
ceaselessly. 


Harvesting and Processing 


A third important time in the life of 
a seed, as it relates to seedling estab- 
lishment, is during harvesting and 
processing. During harvest, especially, 
many kinds of seed receive their great- 
est vigor-weakening and _life-taking 
knocks, many of which are unsus- 
pectingly brought about by improperly 
adjusted and operated combines and 
later rough handling. Excessive cylin- 
der speed in harvesting is a most deadly 
enemy to crop stands. It leaves in its 
trail a high percentage of broken and 
chipped seed, and of greater signifi- 
cance to the seed user, it leaves a much 
higher percentage of invisibly, than 
visibly, damaged seed which has been 
roughly preconditioned to succumb 
readily to adverse planting conditions. 

Studies have shown that the drier 
the seed at harvest and the faster the 
cylinder speed, the greater the external 
and especially the internal injury. 
Many seed growers have failed to 
realize this to the extent that they have 
used proper precautions to keep the 
damage at a practical minimum. It is 
true that processing equipment will 
remove most of the external damage 
and result in a good-looking lot of 
seed, but processing may even add to 


(Turn to page 44) 
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Chivalry ! 





Above: Night plowing. 
Below: Day dreaming. 





Above: A steady hand. 


Below: Two on a raft. 





Left: An April 


Below: 
Contented Cows. 
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Legumes can compete well with grasses in legume-grass 
Our Cover ce when ae endian supply is adequate. Many 

; experiments have demonstrated that legumes are at a dis- 
Picture advantage under low-potash conditions. 

It frequently has been stressed that legumes have a high potash requirement. 
Grasses also like potash and use a lot of it. The fact that potash is more often 
stressed in connection with growing legumes than in growing grasses is due 
to the relative foraging abilities of the two groups of plants. Grasses have a 
better foraging ability for potash in the soil and this means that they can get 
along better than legumes on a low potash supply and may not respond so much 
to potash fertilizers. Moreover, when the two are grown together, this superior 
foraging ability results in the grasses getting the potash and the legumes starving. 
Extra potash, therefore, is frequently required for legume or legume-grass seed- 
ings in order to take care of the potash requirement of the weaker feeding 
legume. 

The colored cover page of this issue illustrates what happened when a mixed 
hay seeding was planted side by side on low- and high-potash soil conditions. 
Here are two sections of an exhibit prepared by Professor P. E. Johnson, Uni- 
versity of Illinois, following a species separation study on hay from several 
differently treated plots from their Newton Soil Experiment Field. The photo- 
graph shows the amount of alfalfa, red clover, alsike, and timothy hay which 
came from 1/1000 acre from each plot, after the species had been separated, 
dried, weighed, and mounted on plywood for an exhibit. 

A mixed hay seeding lets us see this “battle of the species” which always 
exists in such mixtures. This gray silt loam prairie soil requires limestone, 
phosphates, and potash to grow good legumes. Without limestone, few legumes 
survive. With limestone and phosphates but without potash (LP-), the legumes 
are stunted, so timothy expands during the latter part of the growth period, as 
indicated in this photograph. With limestone and potash, but without phos- 
phates (L-K), red clover grows relatively better than alfalfa under such low- 
phosphate conditions. In other words, alfalfa has a high requirement for both 
phosphates and potash. With adequate fertility (LPK), there is a distribution 
of legumes and timothy about as to be expected during a dry season. For a 
complete story of these experiments, turn to the article “So You Want to Grow 
Alfalfa?” by Professor Johnson in this issue. 

The practical aspects of the above observations stress the need of balanced 
fertility, with plenty of potash as well as limestone and phosphates, if legume 
stands are to be maintained in mixed hays or pastures. Total yields alone may 
not tell the true value per acre of hay or forage. In fact, for the home feeder 
the quality of the forage undoubtedly outweighs the quantity, making more 
important than ever the legume content of the hay and pasture to maintain a 
high protein feeding value. It is generally conceded that a high-protein forage 
represents the cheapest feed for livestock. 


31 
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Brains In the push ahead for new science in agriculture, how many of 

us stop to reflect on progress already made—progress which has 

VS. almost revolutionized our agriculture within the last hundred years? 

We are amazed at some of the great machines constantly being 

Brawn developed to increase efficiency, or with this or that new discovery, 

but do we really realize what science has meant to our oldest and 

most important industry? A good mental picture of this progress was drawn 

for attendants at the 60th convention of the Farm Equipment Institute in Chicago 

last fall by Dr. Earl L. Butz, Head of the Department of Agricultural Economics, 
Purdue University. 


“Let us imagine for a moment,” Dr. Butz said, “that a good Egyptian farmer 
in the day of Moses could have been brought back to life in the days of the 
Caesars, some 12 centuries later, and placed on a good farm in Italy, then the 
most advanced nation of the world. He could have farmed with practically 
no additional instruction, for the art of agriculture had changed little if any in 
the intervening 12 centuries. Let us now imagine that same farmer brought 
back to life on a good English farm in the days of Shakespeare, some four 
centuries ago. He still would have been a pretty good farmer with no addi- 
tional instruction. Now let’s bring that same ancient Egyptian farmer to the 
Eastern shores of America 150 years ago and put him on Thomas Jefferson’s 
farm, one of the advanced farms of that day. He still would not.have found 
the art of farming very different from that which he had practiced in Egypt 
nearly 3,000 years earlier. He still would have used the same motive power, 
the same crude implements, and a large amount of hand labor. He would 
have known very little about fertilization, improved varieties, high-producing 
breeds of livestock, and the hundred mechanical and electrical gadgets on our 
modern farms. 


“Now imagine for a moment that same farmer on a modern American farm. 
He would be completely bewildered. He would not even recognize the working 
end of the tractor parked in the farm yard. He would probably raise the cry 
of ‘witchcraft’ at all the wonderful things performed by mechanical and elec- 
trical power. It would require hard years of instruction and apprenticeship for 
him before he could even begin to operate the modern American farm.” 


Looking ahead, Dr. Butz sees a future filled with interesting challenges. 
Science will dominate the next century. Brains will continue to replace brawn 
in American agriculture. Man will direct power rather than supply it. Pro- 
duction. per man will continue to increase. This means still larger agricultural 
units with more capital. It means increased mechanization and higher standards 
of living for those who produce our food and fiber. Farming will be even more 
“big business” than it is now. It will be still less a “way of life” than now. 


The possibilities surrounding the use of atomic power alone furnish some 
clue of what another century might mean to American agriculture. A look at 
the past and the way American farmers have taken and used science gives con- 
fidence of a leadership in the future in which there is security. 


eNO 


“The surest way for any group in this country to commit economic suicide is 
to forget the ultimate consumer.” .. . Ezra Taft Benson. 





‘ 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay ! Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck 
Crop Year per lb. perlb. perbu. perbu. perbu. perbu. perton perton Crops 
Aug.-July ..... July-June July-June Oct.-Sept. July-June July-June July-June 
Av. Aug. 1909- 


July 1914.... 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55 . 
19ZB...ccccccse 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17 
WEB sicccvcces - «6S 18.3 131.6 117.1 79.9 103.6 10.90 30.92 
TODO... .rcccccee 9.5 12.8 91.2 108.1 59.8 67.1 11.06 22.04 
IGBL....ccvccee 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 
ee 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33 
| ee 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 
i eee 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 

y 19BS....cvccccee 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 
1986... .cicces 12.4 23.6 114.2 92.9 104.4- 102.5 11.20 33.36 
|. See 8.4 20.4 52.9 78.0 51.8 96.2 8.74 19.51 
Sere 8.6 19.6 55.7 69.8 48.6 56.2 6.78 21.79 
ee 9.1 15.4 69.7 73.4 56.8 69.1 7.94 21.17 
. are 9.9 16.0 54.1 85.4 61.8 68.2 7.59 21.73 
, — 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65 
Sy. See 19.0 36.9 117.0 118.0 91.7 110.0 10.80 45.61 
oo rr 19.9 40.5 131.0 206.0 112.0 136.0 14.80 52.10 
1944. ...ccccces 20.7 42.0 150.0 190.0 109.0 141.0 16.50 52.70 
i 4 22.5 36.6 143.0 204.0 127.0 150.0 15.10 51.10 
TORS... ccccccee 32.6 38.2 124.0 218.0 156.0 191.0 16.70 72.00 
5 « Te 31.9 38.0 162.0 217.0 216.0 229.0 17.60 85.90 
sg eee 30.4 48.2 155.0 222.0 129.0 200.0 18.45 67.20 
TOED. ...cccvccee 28.6 45.9 128.0 214.0 124.0 188.0 16.50 43.40 
rer 40.1 51.7 91.7 173.0 153.0 200.0 16.70 86.50 
TOS... ccccccce 37.9 51.1 163.0 304.0 166.0 211.0 19.50 69.30 
He cecccecece 36.9 50.0 196.0 331.0 157.0 209.0 21.05 70.00 . 





Sa 31.73 51.5 115.0 413.0 149.0 206.0 17.95 61.80 
Ee 31.51 51.0 102.0 398.0 146.9 188.0 16.05 61.20 
(ee 31.87 51.2 95.5 402.0 147.0 187.0 15.45 59.00 
August...... 32.77 51.3 91.4 350.0 148.0 186.0 15.85 56.70 

ptember 33.09 57.6 98.9 264.0 150.0 192.0 16.15 51.50 
October...... 32.46 52.6 89.7 233.0 134.0 194.0 16.45 52.40 
November. 31.82 42.3 83.4 232.0 133.0 200.0 17.25 53.40 

we. 30.73 49.2 69.9 246.0 141.0 201.0 18.25 53.00 
January...... 30.05 48.3 69.1 253.0 142.0 203.0 19.05 52.00 
Febrnary..... 20 49 a219Qq @5 2 258 0 14280 26.9 18.95 51.40 mer 
March....... 31.05 27.3 53.2 252.0 144.0 209.0 18.35 50.50 Paes 

Index Numbers (Aug. 1909—July 1914 — 100) 

1928... 145 200 76 134 131 113 95 152 147 

1929. 135 183 189 133 124 117 92 137 137 

1930. 77 128 131 123 93 76 93 98 128 

1931. 46 82 66 83 50 44 73 40 107 

1932. 52 105 55 62 50 43 52 46 100 

1933. 82 130 118 79 81 84 68 57 90 

1934. 100 213 64 91 127 96 111 146 94 

1935. 90 184 85 80 102 94 63 135 116 

1936. 100 236 164 106 163 116 OF 148 108 

1937. 68 204 76 89 81 109 74 87 114 

1938. 69 196 80 79 76 64 57 97 96 

1939. 73 154 100 84 88 78 67 94 98 

1940. 80 160 78 97 96 77 64 96 122 

1941. 137 264 116 105 117 107 82 211 138 

1942. 153 369 168 134 143 124 91 202 178 

1943. 160 405 188 235 174 154 125 231 270 

1944. 167 420 214 216 170 160 139 234 236 

1945. 181 366 205 232 198 170 127 227 240 

1946. 263 382 178 248 212 209 141 319 217 

1947. 257 380 232 248 336 259 148 381 262 

245 482 222 253 201 226 155 298 253 
231 459 184 244 193 213 139 192 232 
323 517 132 197 238 226 141 384 211 
306 512 233 346 259 239 164 307 269 
298 500 281 377 245 236 177 310 274 
254 192 466 227 235 159 280 204 
256 515 165 470 232 233 151 274 182 
254 510 146 453 227 213 138 271 270 
257 512 137 458 229 212 130 262 216 
264 513 131 399 231 210 134 251 221 
267 576 142 301 234 217 136 228 159 
262 526 129 265 209 219 139 232 175 
257 423 120 264 207 226 145 237 186 
aa 248 492 100 220 227 154 235 224 
January...... 242 483 99 288 221 230 160 231 271 
February. ... 245 319 94 294 223 233 160 228 233 


March,...... 250 273 76 287 224 236 155 224 246 


- 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
Super- Florida rock, bulk, in bags, magnesia, bulk, 
phosphate, land pebble, 75% f.o.b. _ per unit, per unit, per ton, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f, At- c.i.f, At- cif. At- 
more, mines, bulk, bulk, lantic and lanticand lantic and lantic and 
per unit per ton per ton Gulf ports? Gulf ports? Gulf ports? Gulf ports ? 
$0.536 $3.61 $4.88 $0.714 $0.953 $24.18 $0 .657 
.580 3.12 5.50 .669 957 26.46 .607 
.609 3.18 5.50 .672 . 962 26.59 .610 
542 3.18 5.50 -681 .973 26.92 .618 
485 3.18 5.50 .681 .973 26.92 .618 
.458 3.18 5.50 .681 . 963 26.90 .618 
.434 3.11 5.50 - 662 . 864 25.10 .601 
-487 3.14 5.67 - 486 751 22.49 -483 
492 3.30 5.69 415 684 21.44 444 
.476 1.85 5.50 464 .708 22.94 505 
510 1.85 5.50 .508 757 24.70 556 
-492 1.85 5.50 .523 .774 15.17 .572 
-478 1.90 5.50 521 751 24.52 .570 
.516 1.90 5.50 .517 .730 24.75 .573 
547 1.94 5.64 522 .780 25.55 . 367 
.600 2.13 6.29 522 .810 25.74 . 205 
631 2.00 5.93 522 . 786 25.35 195 
645 2.10 6.10 522 Bei d 25.35 195 
.650 2.20 6.23 522 .777 25.35 195 
.671 2.41 6.50 508 .769 24.70 .190 
746 3.05 6.60 432 . 706 18.93 195 
.764 4.27 6.60 397 .681 14.14 195 
.770 3.88 6.22 397 .703 14.14 195 
.763 3.83 5.47 371 .716 14.33 .195 
-813 3.98 5.47 -401 .780 15.25 .200 
.849 3.98 5.47 .401 .793 15.25 .200 
.860 4.28 430 .827 16.00 .210 
. 860 4.28 430 . 827 16.00 .210 
. 860 4.28 .361 .708 13.44 .176 
. 895 4.28 396 .768 14.72 .193 
895 eae 396 .768 14.72 .193 
895 396 768 14.72 193 
895 . 396 768 14,72 .193 
895 .396 . 768 14.72 .193 
895 .430 827 16.00 210 
895 cae .430 827 16.00 .210 
. 895 pneu 430 .827 16.00 .210 
895 piges ae .430 .827 16.00 .210 
Index Numbers (1910-14 — 100) 
108 86 113 94 100 109 92 
114 88 113 94 101 110 93 
101 88 113 95 102 111 94 
90 88 113 95 102 111 94 
85 88 113 95 101 111 94 
81 86 113 93 91 104 91 
91 87 110 68 79 93 74 
92 91 117 58 72 89 68 
89 51 113 65 74 95 77 
95 51 113 71 79 102 85 
92 51 113 73 81 104 87 
89 53 113 73 79 101 87 
96 53 113 72 77 102 87 
102 54 110 73 82 106 87 
112 59 129 73 85 106 84 
117 55 121 73 82 105 83 
120 58 125 73 82 105 83 
121 61 128 73 82 105 83 
125 67 133 71 81 102 82 
139 84 135 70 74 78 83 
143 118 135 67 72 58 83 
144 108 128 67 74 58 83 
142 106 112 68 75 59 83 
152 110 112 72 82 63 83 
158 110 112 72 83 63 r 
160 119 ae 76 87 66 85 
160 119 eae 76 87 66 85 
160 119 ese 66 74 56 80 
167 119 higte 71 81 61 82 
167 hare worn ye 81 61 82 
167 pare re 71 81 61 82 
167 $< ‘see 71 81 61 82 
167 ae ooe 71 81 61 82 
167 . ae 76 87 66 85 
167 eee ww 76 87 66 85 
167 oe occ 76 87 66 RA 
167 eae ane 76 87 66 85 
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Wholesale Prices of Ammoniates ** 


Fish scrap, Tankage High grade 
dried 11% ground 
11-12% ammonia, blood, 
ammonia, 15% bone 16-17% 
Nitrate Sulphate Cottonseed 15% bone phosphate, ammonia, 
of soda of ammonia meal phosphate, f.o.b. Chi- Chicago, 
bulk per bulk per S. E. Mills f.o.b.factory cago, bulk, bulk, 
unit N per unit N bulk perunit N perunit N- per unit N 








$2.68 $2.85 $3.50 $3.53 $3.37 $3.52 

2.67 2.30 7.06 6.63 4.92 6.00 

2.57 2.04 5.64 5.00 4.61 5.72 

2.47 1.81 4.78 4.96 3.79 4.58 

2.34 1.46 3.10 3.95 2.11 2.46 

1.87 1.04 2.18 2.18 1.21 1.36 

1,52 1,12 2.95 2.86 2.06 2.46 

1.52 1.20 4.46 3.15 2.67 3.27 

1.47 1.15 4.59 3.10 3.06 3.65 

1.53 1.23 4.17 3.42 3.58 4.25 

1.63 1.32 4.91 4.66 4.04 4.80 

1.69 1.38 3.69 3.76 3.15 3.53 

1.69 1.35 4.02 4.41 3.87 3.90 

1.69 1.36 4.64 4.36 3.un 3.39 

1.69 1.41 5.50 §.32 3.76 4.43 

1.74 1.41 6.11 5.77 5.04 6.76 

1.75 1.42 6.30 5.77 4.86 6.62 

1.75 1.42 7.68 5.77 4.86 6.71 

1.75 1.42 7.81 5.77 4.86 6.71 

1.97 1.44 11.04 7.38 6.60 9.33 

2.50 1.60 12.72 10.66 12.63 10.46 

2.86 2.03 12.94 10.59 10.84 9.85 

3.15 2.29 10.11 13.18 10.73 10.62 

3.00 1,95 11.01 11.70 10.21 9.36 

3.16 1.97 13.20 10.92 10.18 10.09 

3.34 2.09 13.95 11.27 9.72 9.16 

3.34 2.28 11.75 11.24 6.07 6.00 

3.34 2.28 10.34 11.24 6.23 6.14 

3.34 2.28 10.61 11.26 6.62 6.31 

3.34 2.28 10.34 11.15 6.75 6.14 

3.34 2.28 10.14 10.95 7.53 6.68 

3.09 2.28 9.82 11.04 7.51 6.91 

3.09 2.25 9.73 11.24 7.96 7.75 

3.09 2.22 9.61 11.24 8.19 8.19 

3.09 2.22 10.96 11.24 8.50 9.03 

3.09 2.23 11.28 11.24 9.26 9.71 

3.09 3.23 11.20 11.45 9 34 10.02 

3.09 2.22 11.35 11.70 9.59 10.20 
Index Numbers (1910-14 — 100) 

81 202 188 146 170 

72 161 142 137 162 

64 137 141 112 130 

51 89 112 63 70 

36 62 62 36 39 

39 84 81 97 71 

42 127 89 79 93 

40 131 88 91 104 

43 119 97 106 131 

46 140 132 120 122 

48 105 106 93 100 

47 115 125 115 111 

48 133 124 99 96 

49 157 151 112 126 

49 175 163 150 192 

50 180 163 144 189 

50 219 163 144 191 

50 223 163 144 191 

51 315 209 196 265 

56 363 302 374 297 

71 370 300 322 280 

80 289 373 318 302 

68 315 331 303 266 

69 377 310 302 287 

74 399 319 288 260 

80 336 318 180 170 

80 295 318 185 174 

80 303 319 196 179 

80 295 316 200 174 

80 290 310 223 190 

80 281 313 223 196 

79 278 318 236 220 

78 275 318 243 233 

we are cteake il 115 78 313 318 252 257 

January..... Powe 115 78 322 318 275 276 

February........ 115 78 320 324 277 285 

Bs 40 6-0550906 115 78 324 331 285 290 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities 


Prices paid 

A farmers Wholesale 

or com- prices 
Farm modities of all com- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 


152 141 121 87 177 108 
150 139 114 79 146 
140 126 195 72 131 
119 107 83 62 83 
102 95 71 46 48 
104 96 70 45 71 
118 109 90 
123 117 97 
123 118 107 
130 126 129 
122 115 101 
121 112 119 
122 115 114 
130 127 130 
149 144 161 
165 151 160 
174 152 174 
180 154 175 
197 177 240 
231 222 362 
250 241 314 
240 226 ¢ 319 
246 232 314 
271 258 331 
273 251 144 333 


264 246 139 256 
264 , 247 137 245 160 
260 246 135 253 160 
261 248 138 252 167 
262 249 139 261 167 
. 256 259 249 137 258 167 
258 248 137 265 167 
November. 249 259 247 137 267 167 
December.. 254 260 248 141 285 167 
1954 
January... 259 263 250 142 300 167 


February... 258 264 248 142 301 167 80 
March.... 256 264 250 143 96 307 167 80 


*U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
= basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index. . 

+ Department of Labor index converted to 1910-14 base. 

¢~ The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2 All potash salts now quoted F.O.B. mines only; manure salts since June 1941, 
other carriers since June 1947. 

** Where runge of prices for fertilizer material is quoted, average figure is 
used. The weighted average of prices actually paid for potash is lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. The maximum discount is now 
16%. Applied to muriate of potash, a price slightly above $.353 per unit K20 thus 
more nearly approximates the annual average than do prices based on arithmetical 
averages of monthly quotations. 





REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department of 


BETTER CROPS WITH PLANT FOOD would provide a complete index covering all publications 
from these sources on the particular subjects named. 


Fertilizers 


“Fertilizer and Fertilizer Material,’ Dept. 
of Agr. and Industries, Montgomery, Ala., 
Dept. Bul. 59, Fiscal Year 1951-52. 

“Cotton Fertilization,” Agr. Exp. Sta., Univ. 
of Calif., Davis, Calif., Lfit. 16, Nov. 1953, 
D. S. Mikkelsen and M. Hoover. 

“Soil Management and Fertilizer Use,” Dept. 
of Agr., Toronto, Ontario, Canada, Bul. 497, 
Dec. 1953. 

“Foliar Nutrition Sprays ... Do They Help 
Vegetables?,” Agr. Exp. Sta., Univ. of Del., 
Newark, Del., Cir. 26, April 1953, E. P. 
Brasher, ]. R. Wheatley, and W. L. Ogle. 

“Tonnage of Commercial Fertilizer Reported 
by Manufacturers As Sold In Kansas In the 
Fall of 1953, By Counties,” State Board of 
Agr., Control Div., Topeka, Kans., July 1, 
1953 to Dec. 31, 1953. 

“Official Report, Maryland Inspection and 
Regulatory Service, Feed, Fertilizer and Lime 
Issue,” Inspection and Regulatory Serv., College 
Park, Md., Jan. 1954, Issue No. 229. 

“Maryland Fertilizer Facts for 1953,” In- 
spection and Regulatory Serv., College Park, 
Md., March 10, 1954. 

“Fertilizing Cotton in Southeast Missouri,” 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
R. QO. Brown, ]. A. Roth, and G. E. Smith. 

“Fertilizer Experiments, Southeast Missouri, 
1953,” Dept. of Soils, Univ. of Mo., Columbia, 
Mo 


“Missouri Fertilizer Tonnage Report, 1953,” 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo. 

“Fertilizer Report for South Carolina, July 1, 
1953 through Dec. 31, 1953,” Dept. of Fer- 
tilizer Inspection and Analysis, Clemson Agr. 
College, Clemson, S. C., March 1954. 

“Monthly Tonnage of Different Grades of 
Fertilizer Sold in Texas During Sept. 1953- 
Jan. 1954,” Agr. Exp. Sta., Texas A&M Col- 
lege, College Station, Texas. 


Soils 


“Soil Drifting, Its Causes and Control,” 
Dept. of Agr., Ottawa, Ontario, Canada, Pub. 
896, Oct. 1953, K. W. Hill. 

“The National Cooperative Soil Survey Series 
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Descriptions,” Agr. Exp. Sta., New Haven, 
Conn., Spec. Bul. Soils XIV-1-14, July 22, 
1953. 

“Menard County Soils,’ Agr. Exp. Sta., 
Univ. of Ill., Urbana, Ill., Soil Rpt. 76, Nov. 
1953, ]. B. Fehrenbacher and R. T. Odell. 

“Summary of Soils and Crops Experiments, 
June 1953,” Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo. 

“Implements and Methods of Tillage to 
Control Soil Blowing on the Northern Great 
Plains,” Soil Management, U.S.D.A., Wash., 
D. C., Farmers’ Bul. 1797, Rev. Jan. 1954. 

“Waters of Coweeta,” Forest Serv., U.S.D.A., 
Wash., D. C., AA.B. 117, Dec. 1953. 

“Agricultural Conservation Program Hand- 
book for 1954,” for: Colo., Idaho, lowa, Ky., 
and N. H., U.S.D.A., Wash., D. C. 


Crops 


“Annual Report of the Arizona Agricultural 
Experiment Station for the 64th Year Ending 
June 30, 1953,” Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz. 

“1952-1953 Annual Report Experimental 
Farms Service,” Exp. Farms Serv., Dept. of 
Agr., Ottawa, Ontario, Canada, Jan. 1954. 

“Progress Report 1948-1952 for Dominion 
Reclamation Station, Melita, Manitoba,” Exp. 
Farms Serv., Dept. of Agr., Ottawa, Ontario, 
Canada, Nov. 1953, R. M. Hopper and W. K. 
Dawley. 

“Progress Report 1947-1952 for Dominion 
Horticultural Substation, McDonald’s Corner, 
New Brunswick,” Dominion Exp. Farms, Dept. 
of Agr., Ottawa, Ontario, Canada, Nov. 1953, 
S. A. Hilton. 

“Sugar Beets,” Div. of Forage Crops, Cen- 
tral Exp. Farm, Ottawa, Ontario, Canada, F. 
Dimmock. 

“Peppers and Eggplants,” Horticultural Exp. 
Sta., Vineland, Ontario, Canada, Cir. 196, Jan. 
1954, D. W. Smith. 

“Sweet Corn,” Horticultural Exp. Sta., Vine- 
land, Ontario, Canada, Cir. 197, Jan. 1954, 
E. A. Kerr. 

“Sweet and Field Corn Report, Mt. Carmel 
and Windsor, Connecticut, 1953,” Agr. Exp. 
Sta., New Haven, Conn., Rpt. of Prog. 53 G1, 
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Feb. 25, 1954, D. F. Jones, H. T. Stinson, 
D. B. Walden, and A. P. Munson. 

“Annuals for the Garden,” Agr. Ext. Serv., 
Univ. of Del., Newark, Del., Ext. Bul. 63, 
Feb. 1954, L. R. Detjen. 

“Activities of the Florida State Department 
of Agriculture,” Dept. of Agr., Tallahassee, 
Fla., June 1953, N. Mayo. 

“Florida Crops, What and When to Plant,” 
Dept. of Agr., Tallahassee, Fla., Bul: 1, Sept. 
1953, T. ]. Brooks. 

“Growing Oats in Florida,” Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Bul. 523, Aug. 
1953, D. D. Morey, W. H. Chapman, and 
R. W. Earhart. 

“Dixie Shade, A New Variety of Cigar- 
Wrapper Tobacco,” Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Cir. S-65, Oct. 1953, 
R. R. Kincaid. 

“A Look Ahead,” Agr. Exp. Sta., Univ. of 
Ga., Athens, Ga., Prog. Rpt. 2, Nov. 1953. 

“Coastland, A New Long Staple Cotton for 
the Southeast,” Agr. Exp. Sta., Univ. of Ga., 
Athens, Ga., Bul. 53, July 1953, ]. G. Jenkins. 

“Georgia Woodland Management,” Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., Bul. 578, 
Aug. 1953, C. D. Dyer, A. E. Patterson, and 
D. ]. Weddell. 

“Pangola Grass in Hawaii,” Agr. Ext. Serv., 
Univ. of Hawaii, Honolulu, Hawaii, Ext. Cir. 
342, Feb. 1954, E. Y. Hosaka and D. Goodell. 

“The Clark Soybean for Illinois,” Agr. Exp. 
Sta., Univ. of Ill., Urbana, Ill., Bul. 569, Nov. 
1953, R. D. Osler and C. M. Woodworth. 

“1953 Illinois Corn Tests, Variety Perform- 
ance, Seed Treatment, Rate oj Planting,’”’ Agr. 
Exp. Sta., Univ. of Ill., Urbana, Iil., Bul. 571, 
Jan. 1954. 

“Experimental Corn Hybrids Tested in 
1953,” Agr. Exp. Sta., Univ. of Ill., Urbana, 
Ill., Bul. 572, Jan. 1954, R. W. Jugenheimer, 
L. F. Bauman, and D. E. Alexander. 

“Performance of Dent Corn Hybrids in In- 
diana through 1952,” Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Sta. Bul. 598, Sept. 
1953, S. R. Miles, ]. E. Newman, and P. L. 
Crane. 

“Fall Field Day Report of the Fort Hays 
Branch Station for 1952-53,” Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Cir. 
302, Sept. 9, 1953. 

“Results of Research in 1952,” Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky., 65th An- 
nual Rpt., June 1953. 

“Tobacco Plant-Bed Management,” Agr. Ext. 
Serv., Univ. of Ky., Lexington, Ky., Cir. 511, 
Sept. 1953, R. A. Hunt, ]. W. Irvine, and 1. E. 
Massie. 

“A Preliminary Annual Report on Experi- 
ments Conducted by the Crops and Soils De- 
partment of the Louisiana Agricultural Experi- 
ment Station, 1953,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La. 

“A Preliminary Report of Tests Conducted 
by the Red River Valley Agricultural Experi- 
ment Station, Box 5008, Bossier City, Louisi- 


Betrer Crops Wit Piant Foop 


ana, 1953,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La. 

“Vegetable Varieties in Minnesota,” Agr. 
Ext. Serv., Univ. of Minn., St. Paul, Minn., 
Ext. Fldr. 154, Rev. Feb. 1954, O. C. Turn- 
quist. 

“Pastures for Dairy Cattle, A Summary of 
Three Years’ Grazing Trials,’ Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bul. 
507, Dec. 1953, D. B. Roark, ]. W. Lusk, ]. T. 
Miles, W. C. Cowsert, and R. E. Waters. 

“The Culture of Garden Roses,’ State Col- 
lege of Agr., Cornell Univ., Ithaca, N. Y., Bul. 
897, June 1953, R. E. Lee. 

“Blueberries in the Home Garden,” Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bul. 
900, Nov. 1953, ]. C. Cain and G. L. Slate. 

“Biennial Report for 1950-1952,” State Dept. 
of Agr., Raleigh, N. C. 

“Midland Bermuda Grass, A New Variety 
for Oklahoma Pastures,’ Agr. Exp. Sta., Okla. 
A&M College, Stillwater, Okla., Bul. B-416, 
Feb. 1954, ]. R. Harlan, G. W. Burton, and 
W. C. Elder. 

“Vegetable Varieties for Pennsylvania,” Agr. 
Ext. Serv., Pa. State College, State College, Pa., 
Cir. 425, Jan. 1954, J]. O. Dutt and R. F. 
Fletcher. 

“Small Grains in Pennsylvania,” Agr. Ext. 
Serv., Pa. State College, State College, Pa., Cir. 
426, Feb. 1954, E. C. Pifer. 

“Field Crop Recommendations and Rotation 
Fertilization for Pennsylvania,” Agr. Ext. Serv., 
Pa. State College, State College, Pa., Spec. 
Fldr., Jan. 1954. 

“Tall Fescue and Ladino Clover Pasture for 
Dairy Cattle,” Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bul. 410, Dec. 1953, 
W. A. King, ]. P. LaMaster, and ]. H. Mitchell. 

“Home Garden Information for Coastal South 
Carolina,” Agr. Exp. Sta., Clemson Agr. Col- 
lege, Clemson, S. C., Cir. 387, Nov. 1953. 

“Home Garden Information for Central 
South Carolina,” Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Cir. 388, Nov. 1953. 

“Home Garden Information for Piedmont 
South Carolina,” Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Cir. 389, Nov. 1953. 

“Sixty-Fifth Annual Report, 1952, of the 
Tennessee Agricultural Experiment Station,” 
Agr. Exp. Sta., Univ. of Tenn., Knoxville, 
Tenn., Jan. 1953. 

“Watermelon Variety and Strain Trials in 
the Lower Rio Grande Valley, 1953,” Agr. 
Exp. Sta., Texas A&M College, College Station, 
Texas, Prog. Rpt. 1595, July 27, 1953, R. T. 
Correa and W. R. Cowley. 

“Yield of Acala Cotton as Affected by Till- 
age, 1953,” Agr. Exp. Sta., Texas A&M Col- 
lege, College Station, Texas, Prog. Rpt. 1651, 
Feb. 26, 1954, P. D. Christensen and P. ]. 
Lyerly. 

“Beef Cattle Management on Brazos River 
Bottomland,” Agr. Exp. Sta., Texas A&M Col- 
lege, College Station, Texas, Misc. Publ. 103, 
Dec. 1953, F. A. Wolters, J]. E. Roberts, and 
]. H. Jones. 
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“Growing Vegetable Transplants,” Agr. Ext. 
Serv., Univ. of Vt., Burlington, Vt., Brieflet 
659, C. H. Blasberg. 

“Virginia Truck Experiment Station Bulle- 
tin,’ Va. Truck Exp. Sta., Norfolk, Va., Bul. 
112, 1953, L. L. Danielson. 

“Large Yields, Better Quality Tobacco, Sug- 
gestions for Flue-cured Tobacco Growers,” 
Agronomy Dept., Va. Polytechnic Inst., Blacks- 
burg, Va., Cir. 386, Rev. Jan. 1954. 

“How to Grow Russett Burbanks in Wis- 
consin,” Agr. Ext. Serv., Univ. of Wis., Madi- 
son, Wis., Cir. 472, Feb. 1954, ]. Schoenemann. 

“Commercial Growing of Carrots,” U.S.D.A., 
Wash., D. C., Lfit. 353, Jan. 1954, V. R. Bos- 
well, 

“Nutrient Element Balance: Response of 
Tung Trees Grown in Sand Culture to Potas- 
sium, Magnesium, Calcium, and Their Inter- 
actions,” Agr. Research Admin., U.S.D.A., 
Wash., D. C., Tech. Bul. 1085, Oct. 1953, 
C. B. Shear, H. L. Crane, and A. T. Myers. 


Economics 


“Arizona Agriculture 1954,” Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Bul. 252, G. W. 
Barr. 

“Crop, Livestock, and Marketing Review for 
1952,” Marketing Div., Dept. of Agr., Hart- 
ford, Conn., Bul. 127, Dec. 1953. 

“Looking Ahead with . . . Georgia Farm 
Families to 1954,” Agr. Ext. Serv., Univ. of 
Ga., Athens, Ga., Cir. 375, Nov. 1953, ]. W. 
Fanning. 

“Land Classification and Farm Returns, 
Effect of Quality of Land on Farm Incomes 
and Net Returns,” Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky., Bul. 600, June 1953, ]. H. 
Bondurant. 
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“Sales Taxes and Their Application to 
Farmers,” Agr. Exp. Sta., Univ. of Md., Col- 
lege Park, Md., Bul. A-76, June 1953, W. P. 
Walker and F. E. Hulse. 

“Recent. Trends in Farm Tax Liabilities in 
Maryland,” Agr. Exp. Sta., Univ. of Md., Col- 
lege Park, Md., Misc. Publ. 170, June 1953, 
W. P. Walker, F. E. Hulse, and P. E. Nystrom. 

“High Quality Roughage Reduces Dairy 
Costs,” Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Spec. Bul. 390, Feb. 1954, 
C. R. Hoglund. 

“Transferring the Farm to the Next Genera- 
tion,” Agr. Exp. Sta., Cornell Univ., Ithaca, 
N. Y., Bul. 901, Oct. 1953, R. S. Smith. 

“The Place of Cotton As a Source of Farm 
Income in Southwestern Oklahoma,” Agr. Exp. 
Sta., Okla. A&M College, Stillwater, Okla., 
Bul. B-419, Feb. 1954, P. Nelson, K. C. Davis, 
L. V. Blakley, and R. B. Marshall. 

“Tobacco Production Practices in the Coastal 
Plain Area of South Carolina,” Agr. Exp. Sta., 
Clemson Agr. College, Clemson, S. C., Bul. 
405, June 1953, D. E. Crawford. 

“Production Practices in Growing Sweet- 
potatoes in the Coastal Plain Area of South 
Carolina,” Agr. Exp. Sta., Clemson Agr. Col- 
lege, Clemson, S. C., Bul. 407, May 1953, 
D. L. Peery. 

“Cost of Shifting from Cash Crops to Dairy- 
ing on Central Texas Farms,” Agr. Exp. Sta., 
Texas A&M College, College Station, Texas, 
Prog. Rpt. 1640, Jan. 1954, A. C. Magee. 

“Report of the Secretary of Agriculture, 
1953,” U.S.D.A., Wash., D. C., 1954. 

“Cotton Quality Statistics, United States, 
1952-53,” Agr. Marketing Serv., U.S.D.A., 
Wash., D. C., Statistical Bul. 137, Jan. 1954. 


Gardens Need Fertilizer 


NLESS you have used lots of fer- 
tilizer on your garden in the past 
few years, it’s almost sure to need some 
of the important plant foods. 
Norman Oebker, University of IIli- 
nois Garden Specialist, says most soils 
need limestone as well as potassium and 
phosphorus. 
A soil test is the best way, of course, 
to tell just exactly what your soil needs. 
The report comes back to you with 
specific recommendations on how much 
lime it takes to sweeten the soil and 
how much other fertilizer to use. 
You can get a soil test through your 


farm adviser’s office. Although county 
laboratories test for field crops, their 
tests are also useful for gardens, 
Oebker says. But you can get a more 
specific test for garden soil from the 
Department of Horticulture at the Uni- 
versity of Illinois. 

If you don’t test your soil, Oebker 
recommends applying about 3 to 5 
pounds of 5-10-10 fertilizer per 100 
square feet on soils that have not been 
fertilized recently. Soils fertilized 
in the last few years would need less. 
Any fertilizer similar to 5-10-10 would 
do the job, too, Oebker says. 
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Nutrient Balance Affects Corn Yield .. . 
(From page 17) 


Fig. 3. 
N, 8 


Corn 93 days after planting, showing the effect of potash fertilization. 
0 Ibs. P20s, 80 Ibs. KeO; (right) 120 lbs. N, 80 lbs. P20s, no potash. 


(Left) 120 Ibs. 
Note differences in 


size of stalks and ears. 


lodging. In Sections B and C, nitro- 
gen again increased lodging slightly, 
but grain yield was not affected. 

The results obtained in this study 
support the belief that nutrient balance 
is more important to grain production 
than the level of any single nutrient. 
As mentioned above, nitrogen and 
phosphorus applied together gave no 
increase in grain production, while 


nitrogen and potassium or phosphorus 
and potassium did. Maximum yields 
were obtained by controlling the level 
of all three of the nutrients used in this 
test. The recommended levels from 
this would be 40 pounds of nitrogen 
and 80 pounds of both phosphoric acid 
and potash per acre, all applied at plant- 
ing in bands below and to the side of 
the seed. 


So You Want to Grow Alfalfa? 
(From page 10) 


Drouth Years 


During the drouths of the 1930's, 
alfalfa was about the only legume that 
could survive through the seedling 
stage and withstand the hot summer 
sun. Many farmers almost gave up 
seeding red clover during this extended 
drouth due to its inability to come 
through the summer with a stand. 


More ample rainfall during the 1940 
to 1950 period favored more shallow- 
rooted legumes such as ladino, red 
clover, alsike and lespedeza, with alfalfa 
being seeded largely by those farmers 
who had been successful in obtaining 
stands of alfalfa in the past. 

Again 1953 brought drouth brown 
pastures, and clover seeding failures 
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similar to the ’30’s. Alfalfa became the 
surviving legume in many instances, 
for those who gave it a fair chance, 
and was one of the chief sources of 
green forages in many pastures and hay 
fields. 

Green Thumb? 


A so-called “green thumb” is not 
essential in obtaining a stand of alfalfa, 
but it might help. Some farmers may 
have tried to grow alfalfa before their 
soils were ready for this legume. Dis- 
couragement from failures led to a gen- 
eral opinion that alfalfa could not be 
grown on these low fertility areas. Of 
course, alfalfa does not stand wet feet, 
but it can be grown successfully on 
clay pan soils, in mixtures or alone, if 
the field has been conditioned by ade- 
quate surface drainage, and by proper 
applications of limestone and plant 
foods according to soil tests. 


Summer Seedings 


Late summer seedings of alfalfa 
alone are usually very successful on 
fertile soils. Failure of spring seeded 
legumes due to unusual circumstances 
need not break up the rotation. A 
good, firm seedbed and an August 1 
seeding of alfalfa will bring this deep- 
rooted legume back into the rotation. 
Be sure proper fertility conditions are 
there before you seed. 


Alfalfa “Costs” Nutrients 


Each ton of alfalfa hay when grow- 
ing at full speed ahead, that is, with 
optimum nutrient levels in the soil, 
will contain 30 pounds or more of 
potash (K:O) equivalent, and 12 
pounds or more of phosphorus pent- 
oxide (P,0;) equivalent. In other 
words, one ton of hay may contain 
more nutrients than 100 lbs. 0-10-30 
fertilizer. If you get three tons of 
alfalfa per acre from three cuttings, 
you have removed from the soil phos- 
phates equal to more than 100 lbs. rock 
phosphate or about 180 Ibs. superphos- 
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TABLE II.—FourR-YEAR AND 1953 MIXED 
HAY YIELDS ON 16 KEY PLOTS (54 PLOTS 
IN SERIES), FROM THE BROWNSTOWN 
Soi, EXPERIMENT FIELD. TREATMENTS 
STARTED 1940. PLOTS ARRANGED IN ORDER 
OF DESCENDING YIELDS OF TREATED PLOTS. 


Hay yields, first 
cutting* 





Treatments 
4-yr. Av., 
1950-53 
Tons/A. 


1953 
Tons/A. 





tt et et ee BD OD 


*(Only 1 hay crop removed; clover seed com- 
bined.) 

L—Limestone, 4 tons 1940-42, 2 tons 1948-49. 

N—Nitrogen, 40 lbs. topdressed on wheat, 80 Ibs. 
sidedressed on corn. 

P—Phosphates, 200 Ibs. 0-20-0 drilled with 
wheat, and 200 Ibs. 0-20-0 broadcast ahead of corn. 

K—Potash, 50 lbs. K2O per acre per year aver- 
age, broadcast ahead of corn, wheat and clover. 


phate (0-20-0), and potash equal to that 
in about 150 lbs. 60°% muriate of potash 
(0-0-60). 


Summary 


The experimental data and photos 
shown here help in answering the ques- 
tion—‘How can I improve my legume 
stands, particularly alfalfa?” 

Where alfalfa is included in the 
mixture, growers may capitalize year 
after year, not only on the high-protein 
hay, but also on the deep-rooting 
qualities of this legume. 

Those who have not tried alfalfa 
should start by including some alfalfa 
in the regular legume seeding mixture. 
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TABLE III.—HAyY YIELDS AND PERCENTAGES OF VARIOUS SPECIES FOUND BY SEPARATION 
STUDIES AT NEWTON AND TOLEDO SoIL EXPERIMENT FYELDs, 1953. 


Total yields of mixed hay | Percentages of different species in mixed hay 


Field and 
Treatment 


Alfalfa 


Red 


Clover Alsike 


Timothy 


* These hay-yield estimates by the small sample technic are higher than actual yields obtained by 
mowing and raking, as might be expected. Hand sampling cuts plants lower to ground, all material 


was picked up, and there was no loss of leaves. 


graph, Fig. 3. 


This is especially advisable where lime- 
stone has been applied for the first 
time only recently. 

But if you really want to grow alfalfa 
for hay or pasture, apply the “full 
treatment” as indicated by soil tests, 


Small sample estimates used for yields shown in 


and you have a good chance of having 
a supply of the best protein feed, even 
in dry seasons. But do not kid your- 
self. One cannot starve alfalfa and 
expect it to survive and produce high 
yields. 


The Fertilization and Liming... 


(From page 14) 


should be from the standpoint of satis- 
fying the annual needs of the crop for 
available nutrients. That these ferti- 
lizer recommendations have been and 
are now being followed in many or- 
chards and vineyards would indicate 
that the minimum needs of the fruit 
plants for a good crop have been satis- 
fied. 

In following these recommendations 
more nitrogen and phosphorus are 
being added to the soil each year than 
may be taken up by the plant. If 
leaching and volatilization losses of nit- 
rogen are counterbalanced by additions 
from rainfall and non-symbiotic nitro- 


gen fixation, then it would appear that 
removal by cropping and erosion would 
have to be counterbalanced with sym- 
biotic nitrogen fixation by adapted le- 
gumes and by fertilization. When 
ladino clover is grown, it can or should 
be able to take care of its own nitrogen 
needs by symbiotic fixation, and also 
provide some for the tree. That this 
often happens is evidenced by the supe- 
rior growth and vigor of apple trees in 
ladino clover sod. The nitrogen fer- 
tilization program for apples in grass 
sod must of necessity provide for heav- 
ier annual additions. Ring or band 
application of nitrogen for the tree 
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usually assures the greatest efficiency in 
uptake per pound applied regardless of 
the type of sod grown. 

Losses of soil and fertilizer phos- 
phorus by erosion and runoff may be 
greater than commonly supposed, espe- 
cially in those orchards and vineyards 
where little attention is given to sound 
soil and water conservation practices. 
There are very few instances where the 
available supply of soil phosphorus has 
limited growth and yield, at existing 
standards of what is presently consid- 
ered a good economic level of fruit pro- 
duction per acre. 

The present potassium situation in or- 
chard and vineyard soils is representa- 
tive of a period of change. The 


amounts of potash contained in a good 
crop of apples, peaches, and grapes 
provide a clue as to which fruit plant 
might first evidence a need for a sup- 
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plemental supply of available potas- 
sium. Peach trees, growing under cer- 
tain conditions of adverse soil moisture 
relations, high potassium fixation capac- 
ity of the soil, or low total supply of 
soil potassium, have shown a marked 
response to potassium fertilization. The 
same is true for apples and grapes. 
Practices such as manuring or mulch- 
ing, with straw or hay, which improve 
soil moisture conditions or add high 
potash materials to the soil often cor- 
rect or alleviate deficiency effects. Large 
additions of potash to acid, sandy soils 
often induce a magnesium deficiency. 
Most fruit trees and grapevines seem 
to be able to tolerate very acid soil con- 
ditions, which still exist in many or- 
chards and vineyards. Acidity is usu- 
ally greatest beneath the trees or vines. 
This is due to the large amounts of 
sulfur previously used in spray mate- 


TABLE I.—APPROXIMATE BALANCE SHEET OF N, P,O;, K,0 REMOVAL AND ADDITIONS 
FOR APPLES, PEACHES, AND GRAPES 


Pounds per acre 





A pples—400 bu. per acre—Require* (30 trees per acre) 


Fertilizer Recommendation 


Tree: .04-.05 lb. N per year of age of tree to 30 years ........ 


Sod—ladino clover. 300 lbs./A 0-20-20 
Approx. nitrogen fixation 
Bluegrass: 300 lbs./A 10-10-10 


Peaches—350 bu. per acre—Require (70 trees per acre) 


Fertilizer Recommendation 


Tree: .08 lb. N per year of age of tree in spring to 10 years... . 


Cover Crop: 400 Ibs./A 5-10-10 at seeding 


For both: 600 lbs./A 10-10-10 in spring 


Grapes—4 tons per acre—Require (600 vines per acre) 


Fertilizer Recommendation 


Vines: 50 lbs. N per acre in spring.......... 


Cover Crop: 400 lbs./A 5-10-10 at seeding 


* Approximate r 
Consider Plant F 


uirements of these crops for N, P2Os, and K2O were obtained from “When Fertilizing 
Content of Crops’ by J. D. Romaine, Better Crops With Plant Food. 
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rials which ultimately reached the soil, 
and to the fact that very little if any 
liming was ever done beneath trees or 
vines. In many-limed orchard and 
vineyard soils, the pH of the’ surface 
soil in the middles may be 6.0 to 7.0, 
whereas beneath the tree or vine it can 
be found as low as 3.5 to 4.0. Applica- 
tions of sufficient amounts of lime to 
raise the pH of very acid soils to 6.5 to 
7.0 have often induced marked nutri- 
tional disorders in the growing tree or 
vine. Liming of orchard and vineyard 
soils is recommended primarily for the 
benefit of the sod or cover crop. Use of 
dolomitic limestone may help to correct 
incipient or prevent the occurrence of 
magnesium deficiency. Where lime is 
needed to correct a very acid soil condi- 
tion it should be applied in safe incre- 
ments, to allow for a gradual adjust- 
ment in the chemical and biological sta- 
tus in the limed layer of soil. 

Present fertilizer recommendations 
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for apples, peaches, and grapes are a 
definite improvement over the old nitro- 
gen-only program. In many instances 
the rates of application of nitrogen 
and/or potassium may be too low to 
meet the nutrient requirements of the 
tree or vine for maximum economic pro- 
duction. It should be recognized that as 
the uptake of certain elements is facili- 
tated by increasing their available sup- 
ply to the plant, deficiencies of other 
elements may be induced or greatly ac- 
centuated. 

The most important characteristic of 
these fertilization and liming recom- 
mendations for Pennsylvania conditions 
is the emphasis placed upon the use of 
judicious quantities of fertilizer for the 
direct benefit of the sod or cover crop. 
Proper management of this crop is the 
only practical means by which real im- 
provement in the physical, biological, 
and fertility status of most fruit soils 
can be achieved. 


Some Reasons for Poor Crop Stands 
(From page 26) 


the extent of internal damage which 
may not become evident until after 
planting and then, perhaps, not in an 
understandable way. ‘The standard 
official seed laboratory test taken im- 
mediately after processing does not 
fully detect the full amount of internal 
injury. These valuable laboratory 
tests are correctly conducted under so- 
called optimum and reproducible con- 
dition, a condition seldom if ever en- 
countered in planting. Furthermore, 
the elapse of time, with its importance 
to temperature and moisture effects, 
between the germination test and plant- 
ing, permits critical degeneration proc- 
esses to continue to weaken the vigor 
and vitality of the seed. This con- 
tinued degeneration of seed after test- 
ing has not received the attention 
deserved. Seed can stiil be legally sold 
if tested 9-10 months prior to sale. 
Hard, life-weakening knocks con- 


tinue as a seed bounces itself and other 
seeds, and in turn is bounced hap- 
hazardly about by seeds from one place 
to another. It is bounced from the 
cylinder to a container, later into stor- 
age and then through various types 
of processing equipment. It is simi- 
larly bounced back into storage and 
later through all phases of the com- 
mercial seed channels and then onto 
farms and into planter boxes and ulti- 
mately into the seedbed. All of these 
contacts are not without effect upon 
crop stands. 


Moisture and Temperature Effects 
in Storage 


Storage conditions furnish a fourth 
important explanation for poor crop 
stands. It is here that moisture and 
temperature, with time on their hands, 
play their important natural and exact- 
ing roles in deteriorating seed vigor and 
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vitality. Again it should be empha- 
sized that seed previously weakened 
cannot withstand storage conditions as 
well or as long as can perfectly sound 
seed. High temperature and moisture 
in storage gradually weaken and de- 
generate all crop seeds and may work 
rapidly on weakened seeds. 

Low moisture and temperature levels 
remarkably preserve valuable seed 
vigor and vitality by slowing down 
degeneration processes and by making 
conditions less favorable for destruc- 
tive microscopic life. As either or both 
moisture and temperature, when start- 
ing at low levels, become progressively 
higher, however, aging processes be- 
come substantially greater until critical 
temperatures first weaken and later 
kill plant structures. 

Emphasis should be given to the 
close relationship between moisture 
content of seed in storage and the rela- 
tive humidity of the air surrounding 
the seed. Dry seed, for example, will 
gradually absorb water from a moist 
atmosphere. Likewise, should the seed 
originally contain a high percentage 
of moisture and the atmosphere a low 
percentage, the air will gradually re- 
move moisture from the seed until a 
definite balance of forces has been 
reached. A knowledge of this rela- 
tionship is important in maintaining 
proper storage conditions. Research 
has shown that if the moisture content 
of the seeds in storage is sufficiently 
low when in balance with the moisture 
content of the air so as to keep the 
relative humidity below about 70%, 
seed respiration does not become exces- 
sive for practical periods of storage. 
Microorganisms, below this level of 
humidity, cannot rapidly deteriorate 
seed structures. Respiration has been 
shown to increase gradually with in- 
creasing seed moisture up to a level 
permitting about 70% relative humid- 
ity, then the increases become rapid 
with further increases of seed moisture. 
Hybrid corn growers have heard that 
approximately 13-1494 moisture in corn 
is a safe content for storage. Small 
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grain is about the same. Oil crops, 
however, differ considerably from the 
non-oil crop seeds in this regard. Since 
the oil does not absorb water and also 
constitutes a high percentage of weight, 
oil seeds as cotton seed, soybeans, and 
peanuts must have a moisture content 
of about 9-11°% to remain at or slightly 
below this safe maximum moisture 
level. 

Further interesting studies have also 
been made showing the way that life 
and vigor in seed could be altered by 
adjusting the moisture content of the 
seed and the temperature of storage. 
Dr. Toole (5) of Beltsville used soy- 
beans in one of the studies. Seed with 
a moisture content of 13449, when 
stored at 86°F. were unable to retain 
life for more than 5 months. Similar 
seed when stored at 68°F. retained life 
for about two years. When a storage 
temperature of 50°F. was used, full 
viability was retained for 3 years, but 
life vanished rapidly after this period. 
At the same time, where the seed 
moisture had been reduced to 8-9%/ 
and the seed then stored at 50°F., life 
with evidence of being at its fullest 
still existed at the end of a 10-year 
period. 

Cotton storage studies by Simpson 
(3) are equally interesting and sug- 
gestive. Cotton seed with 14% mois- 
ture when stored at air temperature had 
been overcome by death processes 
within. 12 months. Seed containing 
13°%% moisture were all dead in about 
24 months; whereas, at 11% mois- 
ture, a 36-month storage resulted in 
complete death. Seed with 9% mois- 
ture, on the other hand, literally re- 
sisted visible evidence of the ever- 
present death processes and germinated 
as well at the 36-month period as it 
did when first stored. 

Similar trends, resulting from varia- 
tions in moisture and temperature 
levels in storage, are evident for many 
kinds of garden and field crop seeds. 
The effects of given levels of moisture 
and temperature, however, differ for 
different kinds and lots of seeds. 
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Evidence continues to accumulate to 
emphasize that on one hand we have 
seed with life at its fullest; whereas on 
the other hand, death processes have 
taken over. Since normal life does not 
change abruptly unto death, there are 
present between these extremes many 
degraded levels of vigor. Seed with 
increasing time is gradually but con- 
stantly being changed in one direction 
only—that of lessened vigor and ulti- 
mate death. The time required for a 
complete change may be short, or it 
may be long, depending upon the 
mechanical and physical condition of 
the seed going into storage and the 
favorableness of storage conditions. It 
is significant to note that seed, as soy- 
beans, may be inwardly young at more 
than 10 years of age or old at the age 
of a few days or weeks, thus sug- 
gesting that the invisible forces deter- 
mine age—not the days after harvest. 


Other Important Factors 


After the seed are planted, life may 
frequently hang in balance where good 
seed tend to tilt the balance toward 
continued survival, and weakened 
seed towards death. 

As an additional factor influencing 
crop stands, soil temperature may be 
considered a powerful force working 
for or against survival of plants, de- 
pending upon its level. It establishes 
for each seed a rigid limitation as to 
whether germination and growth are 
possible and, if so, to what degree. 
Temperature at low level slows down 
water movement into the seed and 
through it. It also restricts absorption 
and especially the utilization of essen- 
tial plant-food elements, regardless of 
how plentiful they are. It permits the 
accumulation of advantages for seed 
decaying and damping-off organisms 
so that they are greatly favored to do 
their damage. By delaying seedling 
development, if not by preventing it, 
low temperature is responsible for other 
natural adverse forces, such as soil 
compacting and crusting, diseases, in- 
sects, birds, and weeds gaining detti- 
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mental advantages in the balance of 
power. It has also been noted that 
many seedlings that have been delayed 
in emergence by low temperature are 
conditioned for a period of sluggish 
growth. 

Different levels of soil temperatures 
influence plants differently. As the soil 
temperature increases above the mini- 
mum level for germination and 
growth, a range of temperatures in 
which plant growth can continue with- 
out detrimental influence of the tem- 
perature is encountered. At still higher 
temperatures, germination and growth 
may proceed satisfactorily for only a 
short time before the high temperature 
levels result in a “fatigue” and the 
seedling no longer continues normal 
growth, unless a lower temperature is 
alternated with the higher. With still 
increasing temperatures, the fatigue 
occurs sooner and critically damages or 
kills the seedling. Many seedling 
abnormalities occur at these critical 
temperatures, which for common sum- 
mer grown crops are to be found above 
approximately 90° to 105°F. The de- 
generating processes quickly brought 
about by the “fatiguing” levels of 
temperature are thought to be some- 
what similar to those occurring in 
storage but with longer periods of 
time. 

High temperatures during germina- 
tion and emergence may appreciably 
affect the growth habit of seedling 
in other respects also. Stunting has 
been mentioned. Oftentimes stunting 
of plant growth is associated with a 
seedling root that fails to grow. It 
has been suggested that this condition 
may also in turn be due to injury to 
the upper growing region of the plant. 
Less severe but important changes may 
be illustrated by observation of wheat 
and sorghum seedlings. 

Wheat seedlings when developed at 
a temperature of 46°F. have been 
shown to have secondary roots de- 
veloped at the planting depth of the 
seed; at 75°F., on the other hand, these 
roots develop at or near the soil line 
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Fig. 3. A single lot of soybeans seeds showing the effects of rough handling in harvest. The upper 


group represents the processed lot of seeds as placed on the market. 


The lower two groups are 


similar to the above except that they have been stained and divided to emphasize the extent of 
seed-coat damage as shown by the group on the left. The group on the right did not show obvious 


damage. 


The laboratory germination showed 92% viable seed. 


Field emergence, however, would 


likely be inferior, especially under adverse cenditions. 


regardless of depth of seeding. It has 


also been observed by Dickson (1) that 
at 68°F. the young seedling leaves 
always broke through the coleoptile 
(cylindrical structure that normally 
emerges first) before the tip of the 
coleoptile reached the soil surface. At 
temperatures below 61°F., however, 
the coleoptile elongated much faster 
than the seedling leaves and conse- 
quently enclosed the leaves until after 
emergence. The latter condition is 
normal and promotes better crop 
stands. 

In case of sorghum seedlings, Mar- 
tin (2) has found that at temperatures 
of 77°F., many crowns (base for the 
stalk) formed above the soil surface, 
whereas at lower temperatures, the 
crowns remained below ground. 

Many other important reasons for 
poor stands of crops that could be dis- 
cussed if time permitted include: 


1. Failure to plant to stand. 

2. Improper selection of planter 
plates. 

. Excessive 
equipment. 


speed of planting 


4. Planting in loose seedbeds. 

5. Seeding too deep or too shallow. 

6. Failure to treat seed effectively 
with fungicide. 

7. Failure to inoculate effectively. 

8. Failure to rotate crops adequately 
to keep insects and disease popu- 
lation at a minimum. 

9. Late seeding. 

10. Improper fertilization and lim- 
ing. 

11. Planting in or above bands of 
fertilizer. 

12. Insects and other pests. 

13. Diseases. 

14. Drought. 


15. Excess soil moisture. 


If we are to improve crops stands, 
we must become conscious of their im- 
portance and of the many adverse 
factors affecting stands and then exer- 
cise proper precautions in avoiding the 
factors or in minimizing their detri- 
mental influence. We must make our- 
selves realize that many of the factors 
mentioned, plus others, act both in- 
dependently and together, each taking 
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a toll of plants. Sometimes, the effects 
of each factor are small and not notice- 
able, but the total effects of many or all 
factors in the end become of major im- 
portance. Regardless of the causes, 
poor stands and the often associated 
weak growth of surviving plants are 
one of agriculture’s worst enemies. 

The large profitable benefits of a 
good stand oftentimes may be had at 
no additional cost. Poor stands are 
costly stands, so let us join forces to 
uncover and bring under control as 
many of the causes as possible. Good 
stands will increase the efficiency of 
fertilizer, labor, and all other factors 
of efficient crop production. 
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Tung Culture Finds A Place... 
(From page 24) 


it has developed in an area without 
crowding any other crop. The income 
derived from the tung industry has 
been additional income for the counties 
in which tung is grown extensively. 
This has greatly influenced the total 


farm income in some counties. 


The production of tung nuts and 
the estimated value for the State of: 
Mississippi are given in Table IV. In 
1952 and 1953 the tung nut crop was 
valued at more than $5,000,000. More 
than half of this volume was produced 
in one county. This was Pearl River, 


Fig. 11. Crimson clover provides some grazing during the winter and early spring months. This 


makes it possible for the grower to obtain another income from the tung orchard land. 
of W. W. 


(Courtesy 


Kilby) 
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TABLE I.—APPROXIMATE AVERAGE REQUIREMENTS OF THE ESSENTIAL ELEMENTS 


NITROGEN, 


PHOSPHORUS, AND POTASSIUM PER TUNG TREE AND PER ACRE 


ALABAMA, FLORIDA, AND GEORGIA ! 


Amount of fertilizer required in— 


Age of tree | Formula?| 70-tree planting 


(years) 


Per tree | Per acre 


Pounds 

— planted.| 6- 
140 
210 
280 
420 
560 
840 
980 
1,120 
31,260 


12 
14 
16 
18 


LOUISIANA, MISSISSIPPI, 


wd planted.| 5-10— 5 


Pounds Pounds 
70 


100-tree planting 140-tree planting 


Per tree | Per acre | Per tree | Per acre 


Pounds 
140 
280 
420 
560 
700 
840 

1,050 
31,260 
1,260 
1,260 


Pounds Pounds 
100 1 
200 2 
300 3 
400 4 
500 5 
600 6 
800 7 

1,000 9 

31,250 9 

1,250 9 


% 
10 


12% 
12% 


AND TEXAS 


1 Additional requirements for this area: On light soils, magnesium (calculated as magnesium oxide (MgO)) 
and applied at half the rate for potash. For young trees, 2 to 4 ounces of zinc sulfate per tree annually 


for the first 3 or 4 years. 
2 Ratios stated in pounds (per cent) of nitrogen, 
(P2Os)), and potash (calculated as potassium oxide 


& 


Difference between ratio totals and 100 made up by additional fertilizer elements or filler. 


hosphoric acid (calculated as phosphoric pentoxide 
K20)), contained in 100 pounds of mixed fertilizer. 
Formulas, 


amounts, and fertilizer sources may be varied so long as equivalent amounts of the basic nutrients are 


supplied. 


The amount per tree remains constant for this area after a maximum of 1,250 to 1,260 pounds per 


acre is attained. 


4 The amount per tree remains constant for this area after a maximum of 1,050 pounds per acre is attained. 
Note: This Table was taken from Farmer’s Bulletin No. 2031, U. S. D. A. by Dr. Potter and Dr. Crane. 


the county in which the Tung Experi- 
ment Station is located. This leads 
our attention to how much more the 
farm income of that county is now 
than it was before tung production 
became important. 

In addition to the income from tung 
nuts, the well-drained soils on which 
the orchards are usually established 
produce winter cover crops that can be 


grazed by cattle or sheep. By follow- 
ing this practice the farmers are able 
to get another income from the same 
land by way of beef, milk, or mutton 
and wool. 

Along with the total income from a 
good crop of tung nuts, one must also 
consider the cost of producing this 
crop. In 1949, it was estimated that 
the fertilizer, cultivation, hoeing, etc. 
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TABLE II.—EFFECT OF NITROGEN AND POTASSIUM ON PERCENTAGE OF POTASSIUM IN 
LEAVES, AND ON OIL CONTENT AND VALUE OF TUNG FRuIT.* 


Nitrogen and phosphorus 


applied 


K in Oil 
leaves content 


per cent 
21.0 
20.3 
18.9 
18.4 
19.0 - 


per cent 


Price per 


Nitrogen, phosphorus, and 
potassium applied 


K in Oil 
leaves content 


Price per 


per cent 
21.2 
21.0 
20.3 
20.7 
19.9 


dollars per cent 

$76.50 .96 
73.35 .95 
68 .04 .89 
66.24 .76 
67.50 .78 


1 An adequate level of phosphorus was applied to all plots. Trees were 6 years old in 1943. 
2 $72.00 per ton, less $3.60 for each unit of oil under 20.0, or plus $4.50 for each unit above 20.0 (1947 


price scale). 


Taken from Mississippi Experiment Station Bulletin #464, 1949. 


cost $30-$35 per acre. The cost of 
harvesting and marketing for the same 
season varied from $10 to $25 per ton 
of nuts produced (5). These figures 
indicate the necessity of proper land 
selection and good management in 
order to produce high yields per acre. 
An orchard that never produced more 
than one ton of nuts per acre would 
probably never be very profitable. As 
mentioned before, some well-managed 
orchards which were planted on suit- 
able soils are now producing 2 to 3 
tons of nuts per acre. Larger yields 
may be expected in the future when 
more research information on varieties, 


TABLE III. Tuna Nut PRODUCTION IN 


TuNG BELT * 


Average 


1942-51] 1952 | 1953 


Tons 
300 
32,000 
2,600 
85,000 


Tons 
300 
31,000 
2,800 
67, 800 


Tons 
819 
9,900 
946 
20, 686 


Georgia....... 
Florida 


Mississippi. . . . 
Louisiana and 
Texas 10,446 


30,200 | 25,000 


United States. . 


144,900 


42,797 |132,000 


* Source: Crop Reporting Board, U.S.D.A. 


fertilization, and cultural practices is 
available. 

As mentioned before, tung produc- 
tion is a long-time enterprise. The 
trees begin to bear about the third 
year and about six years are required 
for a tree to reach the stage of commer- 
cial production. The life of the tree 


Tuna Nut PRODUCTION IN 
MISSISSIPI * 


TABLE IV. 


Value of 


Year Tons Production 


1942-51 Average. ..| 20,686 


43,600 | $2,525,000 


1,546,000 
3,200,000 
5,356, 000 
5,950,000 


* Source: Crop Reporting Board, U.S.D.A. 


is governed by the soil on which it is 
planted. On good land a tung orchard 
might be expected to produce for 30 
years or more. 

The success of tung production in 
the lower portion of the Coastal Plain 
is a part of the over-all “wise land use” 
movement and an example of another 
opportunity in the agriculture of the 
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South. Our agriculture progresses along 
with our knowledge of the soils. With 
an understanding of them, agricultural 
people are in position to make sound 
general and specific recommendations 
that will promote high production per 
unit of land. 
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High and Mighty 
(From page 5) 


better than the countywide approach, 
it strikes me that this is apt to throw 
a bigger focus on the present value of 
the vo-ag teacher and his clients. 

However, this is no time to rig things 
so there is bothersome competition or 
jealousy between these two agencies that 
are earnestly trying to get out beyond 
the fringe of farmers whose ability and 
desire to learn have kept them in the 
forefront of beneficiaries. The idea 
seems to be to keep on serving these 
alert and progressive fellows, but to 
try to influence more of the chaps who 
have hitherto been indifferent to exten- 
sion. (It should be pointed out that 
not all farmers seemingly untouched by 
college influences are backward or fin- 
nancially weak.) 

Educators tell me that at no time have 
vo-ag departments been more perplexed 
about ways and means to shoulder the 
additional duties which naturally fol- 
low any extra work outside of school 
hours. This work deals mostly with 
young farmers not in school and adult 
farmers—both those who have been 
students and others who never have 
enrolled. 

Take the young farmers. Plenty of 
them are ready and anxious to find help. 
Their investments are high or meager 
—cither way; and they need so much 
equipment and facilities to keep step 
these days that some practical advice is 
welcome. Their mental attitude toward 


education in general is better than for- 
mer generations had. They look to 
their community for aid because they 
expect to stay in that community and 
render the best returns they can—after 
they are firm on their feet. 

Here is a problem to be met and it’s 
not always met. head-on. I am told 
that sometimes the local high school 
boards and supervisors think they have 
little responsibility for servicing these 
kids who are not in high school. More- 
over, the existing regulations as to divi- 
sion of time by the teacher usually em- 
phasizes regular high school enrollment. 

Others claim that FFA programs 
among the enrolled students tend to 
further subtract time from all that’s 
available in decency to a hard-pressed 
instructor. It wouldn’t do to break in 
on these worthy activities too much. 
Yet out there in the community live 
scores of fine lads who must be deprived 
of teacher contacts in the meantime. 

It has often seemed to me that the 
FFA chapters might do a great piece of 
helpful community service by making 
some kind of a useful contact with 
their comrades who have been denied 
these benefits. This isn’t “slumming” 
or “missionary work.” It’s being will- 
ing to invite some of the absentee youth 
into their charmed circles. 

In some places teachers have managed 
to hold vocational classes three days 
weekly instead of five days. Such a 
division of time could well be used for 
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reaching many of the non-enrolled 
youth. In other cases rather small 
classes have been combined to save time. 
Here and there an extra teacher has 
been hired, but often this happens only 
when the regular high school enroll- 
ment rises fast. 

Like the county agent, the vo-ag 
teacher is entitled to a little time for 
himself and his family. Sometimes 
neither of them get it owing to the 
pressure and the detail. Hence as it is, 
no reasonable school directorate ought 
to expect the teacher to reach the farm- 
bound youths entirely on his own free 
time after hours. 

Reliable figures show that there are 
roughly 750,000 persons enrolled in 
vocational agriculture. Of these about 
272,000 represent the adult farmers. 
Regular all-day class members number 
about 425,000. 


N a survey made in Illinois among 

adult farmers who had finished con- 
siderable high school classwork, a large 
majority declared they had secured most 
benefit through new ideas by hearing 
other farmers discuss their methods 
during informal class assemblies. No 
doubt the same is true where regular 
extension meetings are held. 

Another group said that the teachers 
contributed much by making visits to 
the farms. It seems that they helped 
in solving current problems as well as 
in giving direct instruction in certain 
special practices. At this point we hear 
reports from another state where the 
vo-ag teachers seem rather shy about 
trying to go out and tell adult farmers 
what to do and when to do it. Other 
teachers believe they are short of time 
to handle adult classes. Some of them 
are spending 56 hours a week on day 
students and _ out-of-school groups. 
Both lack of time and lack of self-confi- 
dence retard the adult farmer services. 

So each community has to do the best 
it can working under varying rules and 
different shades of opinion and expe- 
rience. No set formulas can be worked 
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out easily. Moreover, there’s a limit to 
both time and available money with 
which to do the “reaching out” act. 


N summary, there’s more to teaching 

than equipment and funds. They 
help a lot. So do a sympathetic, en- 
thusiastic school board and a farm- 
minded principal. But good as they 
are, they can’t equal the value of a 
“natural-born” and zealous teacher. 
You can pile up figures and read sur- 
veys until black in the face and weary, 
but you never get beyond that impor- 
tant point of teacher-training and in- 
dividual. competence and inspiration. 

There’s no use pushing and herding 
a mixed lot of graduates from ag col- 
leges into vo-ag teaching either. That 
only dilutes the quality. Some men 
are made for teaching and never go 
sour on it. Others think they are pretty 
smart cookies and able to handle any 
bunch of freshmen who ever enrolled. 
After awhile when things get thick and 


human problems crowd into the picture, 


these wise guys poop out. It’s much 
the same in the county agent business, 
too. Only the best ones survive and 
gain the confidence of their community. 

It’s amazing in a way, how these 
tiptopmost successes in pedagogy ac- 
complish things without fanfare and 
hullabaloo. Sometimes maybe they 
don’t blow their horns hard enough, yet 
a lot of tooting never disguises poor 
teaching in the long run. 

Finally, how fast and far do we care 
to go anyhow in an all-inclusive exten- 
sion program through the high schools? 
Plenty of excellent work is being done 
already. I think it’s a safe rule to fol- 
low the actual desires of the community 
in that regard. True, you can stimulate 
it by sound teaching and youth leader- 
ship. 

It’s better to be happy about what we 
have accomplished and gear ourselves to 
our capacities than it is to extend our- 
selves away out on a limb that may 
break and give us a tough tumble. 


A Much-Needed Aid in Soil 
Testing 


The 


LaMOTTE 


SOIL SAMPLING TUBE 
(Hankinson-Hester Design) 


POURING LIP 


HEADGLOCK 


CAL/BRATIONS 
AT 
6° INTERVALS 


PWARDENED STEEL 
CUTTING HEAD 


CORK 


This Soil Sampling Tube has been 
designed by experts who have had 
extensive experience and who appre- 
ciate the difficulties encountered in 
taking true soil samples with the or- 
dinary tools available heretofore. 


The instrument is sturdily built of 
non-corrodible metals, light in weight 
(3% lbs.), and calibrated in 6” inter- 
vals for accurate soil sampling to any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver- 
sion is discharged without “sticking.” 
Plastic Vials (134” x 634”) with screw 
caps, for containing soil samples can 
also be supplied. 


Write for descriptive literature. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 
Dept. “BC” 


Towson Baltimore 4, Md. 





Betrer Crops WiTH PLant Foop 


FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 
The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.) 
The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.) 
In the Clover (Sound, running time 25 min. on 800-ft. reel.) 
In Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America 


DISTRIBUTORS 
Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 


Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina. 


Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 


Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois. 

West: Department of Visual Education, University of California, Berkeley 4, 
California. 


fo of Visual Education, University of California Extension, 
5 Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario. 
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 
Guelph, Ontario. 
IMPORTANT 
Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Reprints 


28-12-45 Better Corn (Midwest) (Circular) 

F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What is the Matter with Your Soil? 

Y-5-43 Value & Limitations of Methods ef 
Diagnosing Plant Natrient Needs 

A-1-44 What's in That Fertilizer Bag? 

ew ~ Leaf Analysis—A Guide to Better 


‘ops 

P-8-45 Balanced Fertility in the Orchard 

Z-5-45 Alfalfa—The Aristocrat 

0O-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

ZZ-11-45 First Things First in Soil Fertility 

T-4-46 Potash Losses on the Dairy Farm 

Y-5-46 Learn Hunger Signs of Crops 

I-2-47 Fertilizers and Human Health 

T-4-47 Fertilizer Practices for Profitable 
Tobacce 

TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 

VV-11-47 Are You Pasture Conscious? 

R-4-48 Needs of the Corn Crop 

X-6-48 Applying Fertilizers in Solution 

AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 

GG-10-48 Starved Plants Show Their Hunger 

00-11-48 The Use of Soil Sampling Tubes 

SS-12-49 Fertilizing Vegetable Crops 

K-8-50 Metering Dry Fertilizers and Soil 
Amendments into Irrigation Systems 

BB-8-50 Trends in Soil Management eof 
Peach Orchards 

I-2-51 Soil Treatment Improves Soybeans 

X-8-51 Orchard Fertilization Ground and 
Foliage 

a Plants Must Be Well Nour- 


II-12-51 Pasture Improvement With 10-10-10 
Fertilizer 

KK-12-51 Potassium in Animal Nutrition 

A-1-52 Research Points the Way to Higher 
Levels of Peanut Production 

E-2-52 Ladino Clover—Its Mineral Require- 
ments & Chemical Composition 

H-8-52 The Relative Merits of Inorganic & 
Organic Sources of Plant Nutrients 

L-4-52 Efficient Use of Fertilizer in the 
Southern Region 

0-4-52 Tomato Production for the Canning 
Industry 

Q-5-52 Potassium-nitrogen Balance for High 
Corn Yields 

Y-10-52 The Nutrition of Muck Crops 

CC-12-52 The Leaf Analysis Approach to 
Crop Nutrition 

B-1-53 Commercial Fertilizer Is a Sound In- 
vestment 

F-2-53 Grasses and Weeds—The Potash Rob- 
bers 

I-2-53 Sericea Is a Good Drought Crop 


J-3-53 Balanced Nutrition Improves Winter 
Wheat Reot Survival 

K-3-53 Kudzu Keeps Growing During 
Droughts 

N-4-53 Coastal Bermuda—A _ Triple-threat 
Grass on the Cattleman’s Team 

P-4-58 Learning How to Make Profits from 
Sweet Potatoes 

S-5-53 More Cotton on Less Land 

T-5-53 Trefoil Is Different 

U-5-53 Grassland Farming Is Planned Pros- 


perity 

W-6-53 The Development of the American 
Potash Industry 

AA-8-53 Strong Roots Make High Corn 
Yields 

CC-10-53 More Effective Fertilizer Use 
Needed in the Northeast 

DD-10-58 Sampling Soils for Chemical Tests 

EE-10-583 Some Relationships Between Leaf 
and Soil Potassium in New Jersey 
Apple Orchards 

a | amas and Reclaiming Alkali 
oi 

GG-11-58 Growing Broccoli at 
Farms 

HH-11-58 Sunshine Is Our Life 

II-11-53 The Importance of Legumes in 
Dairy Pastures 

JJ-11-53 Boron—Important to Crops 

KK-11-53 A Convenient Quick-test for Pot- 
ash in Coastal Plains Soils 

LL-12-53 Nebuchadnezzar Ate Grass 

MM-12-53 White Birch Helps Restore Potash- 
deficient Forest Seils 

NN-12-53 Continuous Plant Cover—the Key 
to Soil and Water Conservation 

OO-12-53 General Rules Concerning Plant 
Nutrients 

Al-54 Some Crop Potentialities in North 
Carolina 

B-1-54 High-level Fertility Makes Balbo 
Rye Roots More Effective 

C-1-54 Soil Test Summaries Can Be of 
Value to Many Groups 

D-1-54 Relation of Potash and Phosphate to 
Cold Injury of Moore Pecans 

E-1-54 What Shall We Eat? 

F-1-54 Response of New Wheat Varieties to 
Fertilizers in Pocket Area 

G-2-54 Wisconsin Tops the Nation’s 1953 
Average Corn Yield 

H-2-54 Soil Testing Improves Soil Manage- 
ment 

I-2-54 Lime and Fertilizer Pay Off 

J-2-54 Feed in the Northeast—Buy It or 
Grow it? 

K-2-54 Soil and Plant Analyses 
Fertilizer Efficiency 

L-2-54 Alfalfa Regains Favor With Tennessee 
Farmers 


Veg-Acre 


Increase 


THE AMERICAN POTASH INSTITUTE 


1102 16th STREET, N. W. 


WASHINGTON 6, D. €. 








A hillbilly came to town carrying a 
jug of liquor in one hand and a shot- 
gun in the other. He stopped a man 
on the street, saying—“Here, friend, 
take a drink outa my jug.” 

The man protested he didn’t drink. 

The hillbilly leveled his shotgun at 
the stranger and said—“Drink.” 

The stranger drank, then he shud- 
dered, shook, shivered and coughed. 
“Gad, that’s awful stuff.” 

“Ain’t it?” said the hillbilly. ‘Now 
hold the gun on me until I take a gulp.” 


* * * 


A young officer who was highly 
efficient was inspecting Selective Service 
Headquarters in a Southern city. 
Noting that the number of desks, tele- 
phones, and typewriters seemed far in 
excess of personnel, he asked one of the 
girls, “What is the normal complement 
of this office?” 

The girl was puzzled only for a 
moment, “Well, suh,” she replied, “Ah 
believe the most usual compliment is 
‘Howdy, honey, you’re sure luscious- 


999 


lookin’ this mawnin’. 


* * * 


The minister came to dinner with 
his collar unbuttoned. “I have a very 
painful boil on my neck,” he apolo- 
gized, “but then, we must endure such 
misfortunes with patience. Suffering is 
inflicted on us at times to try us.” 

The little six-year-old listened and 
then inquired: “Well, if you’re sup- 
posed to suffer, why don’t you button 
up your collar?” 





Woman, trying on fur coat, to the 
salesgirl: “I wish it were called some- 
thing besides broadtail. My husband 


fancies himself a comedian.” 


* * * 


An old maid spending her declining 
years raising chickens was having trou- 
ble with them. She called the county 
agricultural agent who visited her farm, 
looked at her flock, and said: 

Farm Agent—“Madam your hens 
have coccidiosis.” 

Maiden Lady—“That’s impossible. 
There hasn’t been a rooster with them 
for six months.” 


* * * 


A farmer, tired of being single, went 
to town, chose a wife, married her, put 
her on the back of his horse and started 
home. 

Suddenly the horse stumbled. “That’s 
once,” said the farmer, and went on 
his way. The horse stumbled again. 
“That’s twice,” said the farmer. The 
third time the horse stumbled the 
farmer said, “That’s three times.” He 
and his bride dismounted, and he took 
his rifle and shot the animal. 

“Whatever possessed you to do that?” 
the bride asked; and she thereupon 
began a long-winded tirade about the 
farmer’s stupidity. He listened for sev- 
eral minutes, looked steadily at his wife, 
and remarked quietly: “That’s once.” 


* * * 
One feminine mystery that puzzles 


the average husband is why they call it 
a “permanent” wave. 
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$1 TO $2 SPENT ON 
FERTILIZER BORATES 

CAN GIVE YOU AN 

EXTRA TON OF HIGH 


QUALITY ALFALFA 
PER ACRE! 


Yes, Boron means bigger crops of bet- 
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use FERTILIZER BORATE— 
HIGH GRADE... it’s the low-cost fer- 
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent). 


FERTILIZER BORATE—HIGH GRADE, is an 
Ore concentrate developed especially 
for fertilizer use. Because its water con- 


Waita Greer Atala Yield per ace? 
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Borated Fertilizers pay 


3 ways on Alfalfa 
1. EXTRA YIELDS 2, BETTER QUALITY 
3. LONGER LIFE STANDS 


tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 lbs of FERTILIZER BORATE 
HIGH GRADE is required for each 100 
Ibs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . . a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con- 
sulted for detailed recommendations. 


Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax 


AGRICULTURAL OFFICES manures 


@ P.O. Box 229 
East Alton, Illinois 


® 1st National Bank Bidg. 
Auburn, Alabama 


TURERS OF FAMOUS °2 


PACIFIC COA 


ORAX 


100 PARK AVENUE 
NEW YORK 17,N.Y. 





LE TEAM PACKAGE PROOL 


ST BORAX CO. 


2295 LUMBER STREET 630 SHATTO PLACE 
CHICAGO 16, ILLINOIS LOS ANGELES 5, CALIF. 
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IF NOT DELIVERED, return to 
AMERICAN POTASH INSTITUTE, INC. 


1102—16th St., N. W., Washington 6, D. C. 
RETURN POSTAGE GUARANTEED 


THE POCKET BOOK OF AGRICULTURE 





